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PREFACE. 
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The  Geological  and  Mineralogical  Survey  of  the  State  was 
first  suggested  by  Gov.  Edwards  in  his  Annual  Message  of 
1835.  The  Legislature,  in  accordance  with  his  recommenda- 
tion, made  an  appropriation,  in  the  session  of  that  year,  for 
that  object.  I  was  invited  by  Gov.  Edwards  to  engage  in 
the  geological  department  of  that  survey,  in  connexion  with 
Prof.  C.  U.  Shepard,  in  the  mineralogical  department.  Du- 
ring the  summer  of  that  year,  I  travelled,  with  Prof.  Shepard, 
through  every  town  in  the  State,  but  the  short  period  then 
allowed  me,  only  enabled  me  to  make  a  general  preparatory 
rcconnoissancc.  An  additional  appropriation  for  the  continu- 
ance of  the  survey,  was  made  by  the  Legislature,  in  the  ses- 
sion of  1836.  I  then  commenced,  by  myself,  a  regular  plan 
of  survey,  by  sections  across  the  State,  from  East  to  West,  at 
average  intervals  of  four  miles.  This  I  accomplished  in 
nearly  eight  months  constant  travel.  In  the  session  of  1837, 
a  further  appropriation  was  made  to  enable  me  to  complete 
the  survey,  after  having  prepared  a  report  of  my  previous 


explorations.    This  report  I  completed  and  submitted,  Jan. 
1st,  1838.     Before  commencing  a  re-survey  of  the  State,  I 
undertook  an  exploration  of  the  Trap  dikes  traversing  the 
Primary,  which  I  traced  throughout  their  whole  extent.     Be- 
fore engaging  in   the  survey  (in  1834,)   I  had   particularly 
explored  the  different  ranges  of  Trap  connected  with  the  two 
Secondary  formations  in  the  State,  and  had  traced  them  out 
so  fully,  that  only  two  or  three  unimportant  localities  have 
since  occurred  to  me.     After  I  had  completed  my  examination 
of  the  Trap  dikes  in  the  Primary,  I  commenced  a  re-survey 
of  the  State,  by  sections  from  East  to  West,  as  before,  in  the 
intervals  between  my  former  sections,  thus  reducing  the  ave- 
rage distance  of  my  sections  to  two  miles,  and  bringing  my- 
self in  contact  with  each  of  the  4600  square  miles  in  the  State. 
This  does  not  include  my  general  reconnoissance  the  first 
season,  nor  my  particular  exploration  of  the  Trap  connected 
both  with  the  Secondary  and  Primary,     In  my  first  regular 
survey,  I  had  ascertained  the  general  system  of  arrangement 
in  the  rocks  of  the  State,  and  had  prepared  myself  for  a 
more  discriminating  investigation  of  the  different  formations. 
The  second  survey  I  consequently  made    more  minutely, 
and  devoted  to  it  a  much  greater  length  of  time.     In  these 
two  surveys  I  had  taken  ample  notes,  in  which  I  had  marked 
the  character  and  relative  arrangement  of  the  rocks  in  the  dif- 
ferent localities  examined,  as  well  as  the  direction  and  dip 
of  the  strata  in  each.     I  had  also  collected  illustrative  speci- 
mens in  most  of  the  localities,  all  of  which  are  so  arranged 
and  labelled,  that  the  precise  locality  and  relation  of  each 
can,  by  reference  to  my  notes,  be  at  once  determined.     The 
number  of  localities  from  which  I  have  collected  specimens,  I 


have  estimated  at  nearly  8000 ;  the  records  of  dips  and  bear- 
ings are  still  more  numerous.  I  had  contemplated,  after  the 
completion  of  my  general  plan  of  survey,  a  particular  investi- 
gation of  the  organic  remains  accompanying  the  Secondary 
formations,  as  well  as  a  re-examination  of  the  principal  mines 
and  quarries,  in  order  to  determine  their  precise  relations  to 
the  geological  system,  which  I  believed  I  had  ascertained. 
But  I  regret  to  say,  that  since  the  completion  of  my  general 
plan,  I  have  not  had  the  means  allowed  me  for  such  addi- 
tional investigations,  nor  even  for  a  proper  use  of  my  mate- 
rials, either  notes  or  specimens.  The  report  which  follows  is 
but  a  hasty  outline,  written  mainly  from  recollection,  with 
only  occasional  reference  to  my  materials,  and  under  circum- 
stances little  calculated  for  cool  consideration.  It  was  written, 
however,  with  an  intention  to  state  nothing  of  the  truth  or 
probability  of  which  I  did  not  feel  satisfied.  None  can  re- 
gret more  than  I  do,  its  imperfection  ;  still  I  cannot  but  hope 
that  it  will  contribute  something  towards  the  solution  of  a 
problem  of  the  highest  practical  as  well  as  scientific  impor- 
tance, the  exact  determination  of  the  geological  system  of 
the  State. 

I  cannot  here  avoid  expressing  my  obligations  to  Gov.  Ed- 
wards, for  the  interest  he  has  always  taken  in  this  survey. 
He  was  the  first  to  direct  public  attention  to  it,  and  it  was 
during  his  administration  and  through  his  influence  that  all 
the  means  allowed  me  for  the  completion  of  my  survey  and 
report,  were  appropriated.  I  take  this  opportunity,  too,  to 
express  my  acknowledgments  to  many  other  individuals,  who 
have  rendered  me  services  during  the  course  of  my  connexion 
with  this  survey.    They  will  excuse  me  from  a  more  particu- 


lar  enumeration.  I  should  do  injustice  to  my  own  feelings,  if 
I  did  not  here  notice  the  uniform  and  attentive  hospitality  of 
the  people  of  the  State,  during  my  explorations.  I  can  truly 
say  with  a  distinguished  individual,  lately  employed  in  the 
survey  of  an  adjoining  State,  that  this  intercourse  with  my 
fellow-citizens  has  greatly  exalted  my  opinion  of  their  kind- 
ness, intelligence,  and  happy  condition,  and  much  increased 
my  attachment  to  my  native  State.  I  only  regret  that  I  have 
not  been  enabled  to  give  them  in  return  fuller  and  more  ample 
results ;  but  such  as  it  is,  I  submit  to  them  my  report,  con- 
scious that  I  have  done  the  best  that  circumstances  allowed  me. 

J.  G.  PERCIVAL. 


KESOIUTION  FOR  THE  PUBLICATION  OF  THIS  REPORT. 


At  a  General  Assembly  of  the  State  of  Connecticut,  holden  at  New 
Haven,  in  said  State,  on  the  first  Wednesday  of  May,  in  the  year 
of  our  Lord  one  thousand  eight  hundred  and  forty-two  : 

Resolved  by  this  Assembly,  That  not  less  than  one  thousand  copies 
of  Dr.  James  G.  Percival's  Report  on  the  Geology  of  Connecticut 
be  published  imder  the  superintendence  of  the  author,  and  that  a 
sum  not  exceeding  fifteen  hundred  dollars  be  appropriated  to  defray 
the  expenses  of  printing  and  superintending,  and  that  the  Controller 
of  public  accounts  is  hereby  authorized  to  draw  an  order  on  the 
Treasurer  for  such  sum  not  exceeding  fifteen  hundred  dollars,  to  be 
paid  out  of  money  not  otherwise  appropriated : — And  his  Excellency 
the  Governor  and  Hon.  Henry  W.  Edwards  are  hereby  appointed 
Conunissioners  to  see  the  object  of  thb  resolution  effected. 

And  be  it  further  resolved.  That  the  Conunissioners  before  named, 
be  authorized  to  cause  the  copy-right  of  said  report  to  be  secured  to 
the  State,  and  to  permit  any  additional  number  of  copies  to  be  pub- 
lished and  disposed  of  in  such  manner  and  on  such  terms,  as  they 
may  deem  proper,  for  the  benefit  of  the  author.  Provided,  that  no 
additional  expense  be  thereby  incurred  by  the  State,  over  and  above 
the  sum  of  fifteen  hundred  dollars  aforesaid. 


REPORT 


ON  THE 


GEOLOGY  OP  THE  STATE  OF  CONNECTICUT. 


In  preparing  a  Report  on  the  Geology  of  the  State,  the  fol- 
lowing subjects  may  be  considered,  viz.  1.  The  Rocks,  or 
Consolidated  Formations  ;  the  basis  on  which  rests  the  entire 
geological  system  of  the  State.  2.  The  Loose  or  Uncojisoli' 
dated  Materials,  accumulated  on  the  surface,  (Diluvium  and 
Alluvium,)  most  of  which  are  composed  of  fragments,  that 
can  be  readily  traced  to  the  rocks  of  the  State,  or  the  contigu- 
ous rocks  of  the  adjoining  States,  and  can  therefore  be  under- 
stood only  by  a  knowledge  of  the  rocks  from  which  they  are 
derived.  3.  The  Soils,  which  derive  their  character  partly 
from  the  local  Rock  formations,  where  they  are  formed  chiefly 
by  the  decomposition  of  the  latter,  and  partly  from  the  trans- 
ported materials  (Diluvium  and  Alluvium,)  where  these  pre- 
dominate. 4.  The  Economical  Results,  so  far  as  regards  the 
useful  materials  found  in  the  Rocks,  or  unconsolidated  form- 
ations. 5.  The  Physical  Geography,  which,  in  the  following 
particulars,  is  based  on  the  Geology  of  the  country,  viz.  1st, 
Form  of  the  Surface,  embracing  all  its  elevations  and  depres- 
sions, mountains,  hills,  plains,  valleys,  &c. :  2d,  Drainage,  or 
arrangement  of  the  Water  Courses,  intimately  connected 
with  the  Geological  form  of  the  surface  :  3d,  Routes  of  Com- 
munication by  roads  and  canals^  in  like  manner  connected 
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with  the  Qedfogical  arrangement :  4th,  Scenery^  which  derives 
its  chai^CX^  from  the  same  source,  each  local  formation  pre- 
senting^'t»bme  peculiar  traits  in  this  respect.  These  different 
subjectSL  will  now  be  examined  in  their  order. 

I.  Rocks. 

-..'The  Rocks  of  this  State  maybe  referred  to  three  classes, 
'•iriz.  Primary^  Secondary,  and  Trap  Rocks. 
••  •  The  Primary  Rocks  occupy  much  the  greater  portion  of  the 
'  surface  of  the  State,  and  are  divided  into  two  great  sectiofis 
(Western  and  Eastern,)  by  the  larger  Secondary  formation, 
crossing  the  State,  from  the  Sound  at  New  Haven  Harbour,  into 
Massachusetts.     These  Primary  Rocks  are  formed  entirely  of 
original  materials,  exhibiting,  as  far  as  I  have  observed,  no 
appearance  of  any  fragment  or  remain  of  any  anterior  forma- 
tion, and  should,  therefore,  in  my  opinion,  be  first  considered. 
The  Secondary  Rocks  consist  of  two  formations  or  basins 
of  Red  Sandstone  and  Shale,  closely  resembling  each  other 
in  character,  as  well  as  arrangement,  although  entirely  separa- 
ted by  a  wide  interposition  of  the  Western  Primary.     They 
are  both  traversed  by  dikes  and  ridges  of  Trap,  arranged  ac- 
cording to  a  peculiar  system,  conformably  with  which  the 
Secondary  Rocks  are  themselves  arranged ;  the  Trap  having 
had  apparently  a  controlling  influence  in  determining  their 
arrangement.     These  Secondary  Rocks  are  obviously  compo- 
sed of  fragments  of  the  Primary  Rocks  adjoining,  as  obviously 
so  indeed  as  the  Diluvium  accumulated  on  the  surface  of  the 
latter. 

The  Trap  Rocks  are  chiefly  connected  with  the  Secondary 
Rocks,  where  they  present  a  series  of  dikes  and  ridges,  (the 
last  a  modification  of  the  dike,)  arranged,  as  just  observed, 
according  to  a  peculiar  system,  to  be  afterwards  detailed.  Be- 
sides these,  there  are  four  extensive  Trap  dikes,  traversing  the 
Primary  Rocks,  two  in  the  Western  and  two  in  the  Eastern 
Primary ;  one  of  the  latter  entirely  crossing  the  State,  from 
the  Sound  into  Massachusetts.    These  dikes  are  apparently 
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appendages  of  the  Trap  System,  connected  with  the  larger 
Secondary  formation,  as  will  be  afterwards  explained.  The 
Trap  Rocks,  both  connected  with  the  Secondary  and  the  Pri- 
mary, have  obviously  the  character  of  intrusive  rocks,  of  igne- 
ous origin. 

Having  presented  this  general  outline,  I  will  now  proceed  to 
a  more  detailed  view  of  the 

Primary  Rocks. 

The  Primary  Rocks,  as  already  stated,  are  divided  into  two 
great  sections,  by  the  interposition  of  the  larger  Secondary 
formation,  viz.  the  Western,  embracing  all  that  portion  of  the 
State  west  of  that  formation,  excepting  the  smaller  Secondary 
formation,  included  in  it,  nearly  in  its  centre ;  and  the  Eastern^ 
embracing  all  that  portion  of  the  State,  east  of  the  larger 
Secondary  formation.  These  two  sections  include  each  a  se- 
ries of  subordinate  local  formations,  arranged  according  to  a 
peculiar  system  in  each.  These  two  sjrstems  present  indeed 
several  striking  analogies,  and  apparently  conform  to  one  great 
system  of  arrangement,  doubtless  common  to  the  whole  of  the 
great  Primary  formation,  extending  along  the  Eastern  side  of 
North  America,  from  Georgia  northwards ;  yet  I  have  not  been 
able  to  trace  any  one  of  the  local  formations  of  one  section 
directly  into  either  of  those  of  the  other  section.  It  is  true^ 
there  are  formations  in  the  two  different  sections,  which  pre- 
sent some  striking  resemblances  to  each  other  ;  but  they  are 
entirely  detached,  not  merely  by  the  interposition  of  the  Sec- 
ondary, but  by  that  of  other  Primary  formations.  In  no  in- 
stance have  I  observed  a  formation,  terminating  on  one  side  of 
the  greater  Secondary  basin,  which  could  be  distinctly  traced 
on  the  opposite  side.  This  subject  will  be  farther  considered, 
after  having  completed  the  detail  of  the  subordinate  Primary 
formations. 

The  two  Sections  (Western  and  Eastern)  are  only  partly 
included  within  the  limits  of  this  State.  The  Western  extends, 
on  the  West  and  South- West,  into  the  Southern  part  of  New 
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York  State,  and  on  the  North,  into  Massachusetts.  The  East- 
ern extends,  on  the  North,  into  Massachusetts,  and  on  the  East, 
into  Rhode  Island.  The  exact  determination  of  the  Primary 
Geology  of  this  State  would  therefore  furnish  a  due  to  the 
Primary  Geology  of  Southern  New  York,  as  well  as  of  Mas- 
sachusetts and  Rhode  Island,  and  not  only  of  those  States,  but 
of  the  whole  Atlantic  Primary  of  North  America.  From  the 
great  extension  of  which  the  subject  is  thus  capable,  as  well 
as  from  its  peculiar  intrinsic  importance  to  my  own  State,  and 
also  from  the  great  difficulty  of  the  investigation,  I  have  con- 
sidered the  determination  of  the  Primary  Geology  of  the  State, 
as  much  the  most  important  part  of  the  survey. 

In  pursuing  this  inquiry,  I  was  early  satisfied  that  my  only 
chance  for  determining  the  system  of  arrangement,  was  to  con- 
fine myself  solely  to  the  objects  under  investigation,  and  to 
endeavor  to  trace  my  way  through,  by  the  most  careful  exam- 
ination and  comparison  of  them,  uninfluenced  by  exterior  au- 
thority. In  this  pursuit  I  have  expended  a  large  amount  of 
time,  and  made  the  most  strenuous  and  unwearied  efibrts, 
though  much  of  the  time  under  circumstances  extremely  un- 
favorable and  discouraging.  I  had  not  gone  far  in  my  inquiry, 
before  I  perceived  clearly  that  something  more  distinct  and  de- 
fijiite  than  the  old  arrangement  of  Granite,  Gneiss,  and  Mica 
Slate,  was  necessary,  to  enable  me  to  solve  the  problem  I  was 
investigating ;  and  as  I  proceeded  farther,  I  became  satisfied 
that  it  would  be  as  hopeless  to  attempt  to  arrive  at  the  true 
arrangement  of  the  Primary  Rocks,  by  those  distinctions 
merely,  as  it  would  be  to  determine  the  arrangement  of  the 
Secondary  Rocks,  by  merely  observing  the  distinctions  of  Sand- 
stone, Limestone,  and  Slate.  I  soon  perceived,  as  I  proceeded 
in  my  exploration,  that  the  Primary  Rocks  were  arranged  into 
local  formations^  in  each  of  which  the  rocks  had  a  peculiar 
distinctive  or  specific  character.  My  great  object  has  since 
been  to  trace  out  these  formations  in  the  most  exact  manner 
possible,  and  to  determine  with  precision  their  peculiar  charac- 
ter, as  well  as  their  extent,  relations,  and  arrangement. 
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By  caiefully  observing  their  minute  characters,  I  conceiTe 
that  the  Primary  Rocks  may  be  arranged  nearly  as  definitely 
as  Mineral  Species.  The  characters  of  the  Primary  Rocks  may 
be  founded  on  the  Mineral  Species j  which  enter  into  their  com- 
position~H>n  their  structure,  or  the  peculiar  mode  in  which  the 
individuals  of  those  species  are  arranged,  or  in  other  words,  the 
law  of  their  combined  crystallization,  and  on  the  peculiar  physi- 
cal character  of  the  mineral  species,  as  respects  form,  colour, 
lustre,  grain,  &c.  from  which  is  derived  a  physical  character^ 
peculiar  to  each  rock.  Individual  rocks  may  thus  be  character- 
ized by  their  composition,  as  Felspathic,  Quartzose,  Micaceous, 
Hornblendic,<S6c. ;  or  by  their  structure,  as  uniform,  veined,  por- 
phyritic  or  sub-porphyritic,  &c. ;  or  by  their  physical  character, 
as  coarse  or  fine  grained,  more  or  less  regularly  crystalline,  with 
round  or  elongated  forms,  with  different  kinds  or  shades  of 
colour,  and  different  qualities  or  degrees  of  lustre,  6cc.  By  at- 
tentively observing  all  these  peculiarities,  each  rock  presents 
a  peculiar  physiognomy,  by  which  it  may  be  easily  distin- 
guished, even  in  remote  fragments. 

It  is  customary  to  divide  Primary  rocks  into  the  two  great  di- 
visions of  Stratified  and  Unstratified.  This  distinction  does 
not  appeap  to  me  sustained  by  an  examination  of  the  Primary 
rocks  of  this  State.  AU  the  Primary  rocks  of  the  State,  with 
the  exception  of  occasional  transverse  veins,  generally  small, 
and  forming  but  a  very  slight  portion  of  the  whole,  appear  to 
me  obviously  parallel  in  their  structure,  nor  can  I  doubt  their 
cotemporaneous  formation.  I  prefer  the  term  parallel  to  stra- 
tified, in  describing  the  arrangement  of  these  rocks,  as  simply 
expressing  the  fact,  without  implying  any  opinion  as  to  their 
mode  of  original  formation.  I  defer  the  particular  statement 
of  facts  on  which  I  have  grounded  this  conclusion,  to  another 
part  of  the  Report. 

In  the  same  manner  as  individual  rocks,  local  formations 
may  be  distinguished  by  their  mineral  composition^  structure^ 
and  physical  character.  Generally,  some  one  or  two  mine- 
rals predominate  in  a  formation,  and  give  it  its  first  and  most 
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obvious  character^  In  this  way,  a  formation  may  be  Felspath- 
ic  (Granitic,)  Micaceous,  Hornblendic,  &c.  But  even  where 
different  formations  are  characterized  by  a  predominance  of 
the  same  mineral,  they  may  differ  essentially  in  the  peculiar 
structure  aod  physical  character  of  their  rocks.  Thus,  dif- 
ferent Micaceous  formations  may  be  coarse  or  fine  grained,  uni- 
form in  their  structure,  or  veined,  or  porphyritic,  of  different 
colour  or  lustre,  &c.  It  is  only  by  minute  examination  and 
comparison,  tliat  the  full  force  and  value  of  these  distinctions 
can  be  perceived.  But  although  each  formation  is  generally 
characterized  by  the  predominance  of  some  one  or  two  mine- 
rals, yet  in  no  instance  have  I  observed  a  formation  composed 
of  one  particular  rock.  Generally,  several  rocks,  differing  in 
their  composition,  or  by  other  characteristics,  are  found  grouped 
or  alternating  in  each  formation.  But  although  each  of  these 
rocks  possesses  its  distinctive  character,  some  common  features 
of  resemblance  may  be  traced  between  all  the  rocks  of  the 
same  formation,  apparently  indicating  that  a  peculiar  mode  of 
crystalline  action  prevailed  throughout  its  limits.  What  far- 
ther general  remarks  I  may  have  to  make  on  the  Primary 
Rocks,  will  be  introduced  as  a  sequel,  after  a  detailed  account 
of  the  local  formations.*    In  describing  these,  I  begin  with  the 

Western  Primary  System. 

This  System  is  bounded  East  by  the  larger  Secondary  for- 
mation, and  South  by  the  Sound.  It  extends  on  the  West  into 
New  York,  and  on  the  North  into  Massachusetts.  The  more 
general  arrangement  of  the  System  will  be  best  explained  after 
a  detailed  account  of  the  individual  formations  composing  it, 
beginning  with  the  most  Eastern. 


*  The  situation  in  which  I  have  been  placed,  since  completing  my  exidoralion, 
has  rendered  it  impossible  for  me  to  enter  on  an  examination  of  my  materials,  and 
consequently  has  put  it  out  of  my  power  to  describe  the  diifcrcnt  rocks  and  forma- 
tions of  the  State  with  that  exactness  which  a  proper  use  of  my  materials  would 
enable  me  to  do,  and  has  also  prevented  me  from  laying  down  in  detail  a  systematic 
view  of  the  physical  characters  of  the  Primary  Bocks,  which  I  bad  contemplated. 
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A.  A  Chloritic  Formation  (Chlorite  Slate.) 

This  extends,  in  a  somewhat  curvilinear  direction,  from  a 
point  N.  W.  of  Westville  (New  Haven,)  on  the  North-East,  to 
the  Housatonic,  just  above  Milford  Point,  on  the  South- West. 
It  adjoins  the  larger  Secondary  formation  on  the  East,  from  its 
Northern  point  to  Savin  Rock,  on  the  West  side  of  the  en- 
trance of  New  Haven  Harbour,  whence  it  extends  along  the 
Sound  to  its  S.  W.  extremity.  If  continued  farther  S.  W.,  in 
the  line  of  its  direction  at  Milford  Point,  it  would  cross  Strat- 
ford Point,  on  which,  however,  as  far  as  I  have  observed,  no 
lock  in  place  is  visible.  A  ledge  of  Serpentine,  with  small 
points  of  Limestone,  similar  to  that  accompanying  this  Chlo- 
ritic formation,  occurs  on  the  West  bank  of  the  Housatouici 
below  Stratford  Landing,  and  is  apparently  connected  with  it, 
though  in  a  line  farther  North  than  its  supposed  continuation. 
This  formation  is  widest  in  its  middle  part,  from  Savin  Rock, 
North- Westerly,  but  terminates  quite  narrow  towards  the  North 
and  South.  The  prevailing  rock  is  a  green  Chlorite  SlatOi 
composed  chiefly  of  Chlorite  and  Quartz,  in  variable  propor- 
tions, and  varying  conformably  in  thickness  and  hardness. 
Sometimes  it  is  very  even  ;  at  other  times,  highly  contorted, 
when  it  frequently  abounds  in  layers  and  veins  of  Quartz. 
Occasionally  it  is  very  regularly  grooved  or  fluted  longitudi- 
nally. Beds  or  seams  of  a  greyish  Talco-Chlorilic  variety 
occur,  which  sometimes  is  highly  Talcose,  but  too  slaty  to  an- 
swer well  for  Soapstone.  Along  its  Western  border,  where  it 
passes  into  the  adjoining  Argillitic  formation  (B,)  a  greyish 
Talcose  variety  is  common,  apparently  forming  a  transition 
into  the  Argillite. 

This  formation  is  traversed  by  two  subordinate,  nearly 
parallel  ranges,  quite  distinctly  characterized.  One  (1,)  on  the 
East,  consists  chiefly  of  a  Chloritic  fireenstone,  in  parallel 
beds,  alternating  with  Chlorite  Slate,  or  a  Chloritic  Greenstone 
Slate.  This  Greenstone  occurs  in  thick  beds,  rarely  fissile, 
breaking  into  rhombic  prisms,  of  various  size,  sometimes  very 
small.    It  is  distinctly  interstratified,  and  its  structure  obvi- 
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ously  parallel,  and  is  undoubtedly  of  contemporary  formation 
with  the  Chlorite  Slate.  It  is  partly  uniform  in  its  structure, 
when  it  is  usually  fine-grained,  and  more  Chloritic ;  partly 
porphyritic  with  Felspar  and  Hornblende,  when  it  is  coarser- 
grained,  and  lighter  coloured.  These  varieties  frequently  alter- 
nate. Occasionally,  though  rarely,  beds  occur  of  a  very  dark- 
coloured  variety,  extremely  fine-grained,  and  compact,  resem- 
bling a  very  fine-grained  Trap.  This  range  commences  on 
the  North,  just  South  of  the  Derby  Turnpike,  and  extends 
first  South,  and  then  South- West,  nearly  to  the  East  side  of 
Milford  Harbour.  It  adjoins  the  Secondary  on  the  East,  as  far 
South  as  the  Milford  Turnpike,  when  it  bends  South-West, 
conformably  to  the  general  curve  of  the  formation,  leaving 
between  it  and  the  Sound,  a  comparatively  wide  range  of  Chlo- 
rite Slate.     Subordinate  beds  of  Chloritic  Greenstone  occur  in 
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Other  parts  of  the  formation,  particularly  in  its  North- Western 
part. 

The  other  subordinate  range  (2,)  farther  West,  is  character- 
ized by  a  line  of  beds  of  Serpentine  Marble  (Limestone.) 
This  range  of  Limestone  is  divided  into  two  sections,  sepa- 
rated by  a  wide  interval,  but  in  the  same  general  line  of  direc- 
tion ;  one,  smaller,  on  the  North,  extending  about  half  a  mile, 
and  including  the  New  Haven  Marble  Quarries ;  and  one, 
larger  towards  the  South-West,  extending  2 — 3  miles,  and  in- 
cluding the  celebrated  Milford  Quarry.  This  Limestone 
(Marble)  is  remarkable  for  its  finely  variegated  colours,  particu- 
larly green  and  yellow,  and  is  more  or  less  blended  with  other 
minerals  (Serpentine,  Talc,  Asbestos  (Picrolite,)  Pyroxene, 
Epidote,  Chromic  and  Magnetic  Iron.)  The  beds  are  inter- 
posed  between  the  strata  of  the  adjoining  Chlorite  Slate,  but 
are  more  or  less  interrupted,  like  Granite  beds  in  the  direction 
of  the  rocks  including^them.  The  Limestone  of  the  two  sec- 
tions is  quite  different  in  character,  especially  in  the  quality 
and  arrangement  of  colours.  That  of  the  Northern  Section  is 
generally  lighter  coloured,  and  remarkable  for  its  fine  shades  of 
yellow.    That  of  the  South- Western  is  darker  shaded,  par- 
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ticularly  with  green  and  blue,  and  occasionally  presents  no- 
dules of  black  Serpentine,  separated  by  small  veins  of  lighter 
tints,  giving  it  the  character  of  a  verde  antique.  In  the  inter- 
val between  the  two  sections,  small  beds  and  seams  of  Lime- 
stone occasionally  occur ;  and  throughout  the  entire  range,  the 
Chlorite  Slate  has  a  peculiar  character.  It  is  frequently  very 
tortuous  and  nodular,  and  abounds  sometimes  in  veins  and  no- 
dules, compactly  fine,  and  of  a  light  yeliowish-green  colour, 
(Epidote,)  and  also  more  rarely  in  vein^  of  a  reddish  Felspar. 
Small  beds  or  veins  of  Limestone,  of  a  similar  character,  occa- 
sionally occur  in  other  parts  of  this  formation,  both  East  and 
West  of  the  main  range,  and  the^  are  accompanied  with  simi- 
lar peculiarities,  in  the  Chloric  Slate  adjoining,  particularly 
the  yellow-green  nodules.  A  narrow  band  of  this  kind  may 
be  traced  for  a  considerable  distance,  near  the  Western  border 
of  this  formation,  towards  its  Northern  extremity. 

The  Northern  point  of  this  formation  is  traversed  obliquely, 
in  a  South- West  direction,  by  one  of  the  Trap  Dikes  in  the 
Western  Primary.  The  Chlorite  Slate,  adjoining  the  dike,  is 
remarkably  indurated  and  altered,  being  converted  from  a  soft 
green  Cbiorite  Slate,  into  a  dark  bluish  compact  flinty  Slate, 
8ometi/n^  variegated  with  light  yellowish  veins,  and  with  crys- 
talli^d  Prehnite  included  (Shepard.) 

Copper  (Yellow  Pyrites,)  in  quartz  veins,  has  been  observed 
in  different  localities  in  this  formation,  particularly  at  Lam- 
bert's Mine,  in  Orange,  in  the  interval  between  the  Chloritic 
Greenstone  and  Limestone  ranges  ( 1 — 2.)  Lead  (Galena)  with 
Copper  (Pyrites)  has  been  found  in  a  vein,  adjoining  the  Derby 
Turnpike,  formerly  worked  slightly. 

This  formation,  as  already  observed,  presents  a  curvilinear 
outline,  with  its  chord  bearing  North-Easterly.  The  direction 
of  the  strata  corresponds  with  that  of  the  formation  ;  in  the 
middle  part,  more  nearly  North-East;  towards  its  Northern 
point,  varying  even  to  West  of  North,  and  at  its  South-West 
point,  bearing  nearly  W.  S.  W.  At  its  extreme  Northern 
point,  its  strata  bend  suddenly  to  the  East ;  the  adjoining  Ar- 
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gillite  curving  conformably,  as  if  inflected  round  it.    The  dip 
of  the  strata  varies  also  with  the  direction.    The  general  di- 
rection of  the  dip  is  Westerly.    In  the  middle  portion,  the  dip 
is  generally  moderate,  particularly  towards  the  Eastern  border ; 
towards  the  two  extremities,  the  dip  is  generally  large,  some- 
tipaes  nearly  vertical,  and  near  the  Northern  point,  occasionally 
shifting  to  the  East.    At  the  curve,  at  its  Northern  extremity, 
the  dip  is  small  North.    In  tracing  the  Eastern  boundary  of 
this  formation,  towards  the  Secondary,  we  observe  the  more 
Eastern  subordinate  ranges  successively  terminating  farther 
towards  the  South,  as  indicated  on  the  map ;  the  formation  at 
the  same  time  receding  Westerly,  as  it  advances  Northward. 
Thus  the  most  Eastern  range  ^of  Chlorite  Slate)  terminates 
South  of  the  Milford  Turnpike  ;  the  Greenstone  range.  South 
of  the  Derby  Turnpike  ;  the  Limestone  range,  South  of  West- 
ville.    Here  the  formation  suddenly  lecedes  West,  around  the 
South  front  of  West  Rock,  and  then  extends  North  along  the 
West  side  of  the  Valley  of  West  River,  to  its  termination. 
The  question  might  here  arise,  whether  these  subordinate 
ranges  were  once  continued  farther  North-Easteily,  through 
the  country  now  occupied  by  the  Secondary.    The  considera- 
tion of  this  subject  I  defer  to  another  part  of  the  report.  While 
the  formation  recedes  on  the  East,  towards  its  Northern  extre- 
mity, it  advances,  though  in  a  less  degree,  towards  the  West 
The  position  of  the  Serpentine  bed,  West  of  the  Housatonic, 
already  referred  to,  would  seem  to  indicate  a  similar  arrange- 
ment towards  its  South- Western  extremity.    It  will  be  ob- 
served, that  the  direction  of  the  formation,  in  its  Southern 
part,  corresponds  with  the  direction  of  the  coast. 

B.  An  ArgiUitic  Formation  (Argillite.) 

This  formation  extends  along  the  West  side  of  the  precediug, 
from  a  point  North  of  Milford  village,  to  its  northern  extremity, 
already  indicated.  Farther  North,  it  extends  along  the  West 
side  of  the  Secondary,  West  of  West  Rock,  till  it  terminates, 
about  West  of  Mt.  Carmel,  running  out  between  ridges  of  Trap, 


19 

connected  with  the  Trap  System  of  the  Secondary.  It  adjoins 
on  the  West,  throughout  its  whole  extent,  the  next  (Micaceous) 
formation  (C.)  It  does  not  extend  as  far  S.  W.  as  the  pre- 
ceding formation,  which.  West  of  Milford,  adjoins  the  Mica* 
ceous  formation  (C ;)  but  on  the  contrary,  it  extends  farther 
North ;  the  preceding  formation,  terminating,  in  that  direction, 
nearly  opposite  its  middle  point  The  southern  point  of  this 
formation  I  have  not  been  able  to  determine  precisely,  from  the 
prevalence  of  Diluvium,  in  that  part  of  its  range.  This  form- 
ation is  quite  narrow  at  its  extremities,  and  widest  in  its  mid- 
dle portion,  presenting  in  the  whole  an  oblong  elliptical  figure. 
It  also  presents,  though  in  a  much  less  degree,  a  curve  simi- 
lar  to  that  of  the  preceding  formation.  At  a  point  near  the 
Derby  Turnpike,  it  advances  West,  conformably  to  a  similar 
advance  in  the  Chloritic  formation,  near  its  Northern  extremity. 
North  of  this  point,  the  curvilinear  outline  is  most  distinctly 
marked. 

The  present  formation  consists  of  a  well  marked  Primary 
Argillite,  which  shows,  very  distinctly,  by  its  physical  charac- 
ters and  its  relations,  its  intimate  connexion  with  the  adjoining 
Micaceous  formation  (C.)  The  prevalent  variety  is  dark  bluOi 
smooth  and  shining,  more  or  less  thinly  fissile ;  sometimes  very 
even  ;  sometimes  plaited,  grooved,  or  contorted.  Generally  it 
is  quite  decomposible,  breaking  very  readily  into  jointed  frag- 
ments, so  that  entire  ledges  are  rarely  found  on  the  surface. 
It  decomposes  into  a  dark  argillaceous  loam,  very  capable  of 
agricultural  improvement.  Occasionally  alternating  beds  are 
met  with,  of  a  light  grey,  thicker,  fine  grained,  dull  quartzy 
variety,  often  highly  pyritiferous  and  ferruginous,  and  more 
nearly  resembling  some  of  the  quartzy  varieties  of  Mica  Slate. 
Quartz  veins  occur  frequently,  sometimes  of  a  large  size,  par- 
ticularly on  the  eastern  side  of  the  formation.  North  of  the  ter- 
mination of  the  Chloritic  formation  (A.)  Delicate  seams  or 
flakes  of  pure  white  Talc  oecur  in  these  veins. 

North  of  its  middle  point,  and  farther  North  than  the  large 
duartz  veins  (1,)  just  noticed,  a  range  of  interstratified  beds  of 
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Limestone  (2)  crosses  this  formation  very  obliquely,  in  a  N. 
Easterly  direction,  terminating  on  its  eastern  border,  near  the 
ascent  of  the  Litchfield  Turnpike  from  the  valley  of  West 
River,  and  on  the  S.  W.  near  the  old  Bethany  road.  This 
Limestone  is  of  a  darker  or  lighter  bluish  grey  colour,  and  is 
more  or  less  blended  with  the  substance  of  the  Argillite ;  the 
purer  varieties  are  thicker  and  less  fissile.  It  abounds  in  iron 
pyrites,  and  its  surface  is  generally  much  decomposed,  and  very 
ferruginous,  resembling  somewhat  the  weathered  surfoce  of  the 
more  ferruginous  Trap  rocks. 

Farther  North,  a  range  of  smaller  beds  (3)  also  crosses  this 
formation  in  a  similar  oblique  direction,  consisting  of  a  pecul- 
iar Felspathic  rock,  generally  fine  grained,  and  in  the  smaller 
beds  distinctly  parallel  and  schistose,  with  small  oblique  veins 
or  seams  of  Quartz ;  but  in  a  larger  bed,  on  the  Eastern  border 
of  the  formation,  less  distinctly  parallel  and  more  uniform  in 
its  structure,  forming  a  variety  of  Granite,  and  breaking  into 
small  irregular  prisms.  The  adjoining  argillite  is  there  highly 
contorted. 

The  Trap  Dike,  mentioned  under  the  preceding  formation, 
crosses  the  Southern  half  of  this  formation,  obliquely,  in  a  S. 
Westerly  direction.  The  trap  has  produced  less  striking  efiects 
on  the  adjoining  Argillite,  than  those  noticed  in  the  adjoining 
Chlorite  Slate.  The  same  remark  is  true  of  the  Argillite,  ad- 
joining the  Trap,  connected  with  the  Secondary,  as  it  crosses 
the  northern  extremity  of  this  formation. 

The  more  even  and  fissile  varieties  of  the  Argillite  may 
perhaps  be  used  to  advantage  for  roofing ;  but,  as  the  layers 
are  in  the  direction  of  the  strata,  and  not  formed  by  transverse 
cleavages,  as  in  the  best  Slate  quarries,  the  utility  of  such  ap- 
plication is  doubtful. 

This  formation  passes  into  the  former,  on  the  East,  by  a 
greyish  Talco-Chloritic  Slate,  already  noticed,  and  into  the 
Micaceous  formation  (C,)  on  the  West,  by  a  darker,  more  mi- 
caceous variety,  characterized  by  transverse  fiakcs  of  Mica,  a 
variety  which  I  have  noticed,  in  other  instances,  at  the  junc- 
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tion  of  Mica  Slate  and  Argillite.  A  peculiar  variety  of  very 
dark  Siliceous  Slate,  composed  of  Quartz,  blended  with  mi- 
nute argillitic  or  micaceous  scales,  and  more  or  less  traveised 
by  minute  Quartz  veins,  nearly  or  quite  parallel,  with  occasion- 
al small  nodules  of  crystalline  Quartz,  accompanied  with  mi- 
nute garnets,  is  also  found  near  the  junction  of  the  Argillite 
with  the  Micaceous  formation  (C.)  The  Argillite  itself,  as  it 
approaches  its  Western  border,  becomes  distinctly  nK>re  flaky, 
presenting  a  sub-micaceous  appearance. 

The  general  direction  of  the  strata  corresponds  with  that  of 
the  formation,  namely,  N.  N.  E. — The  dip  is  generally  large 
West ;  sometimes  nearly  vertical,  or  slightly  deflected  East. 
Where  the  Argillite  is  inflected  around  the  Northern  point  ot 
the  Chlorite  Slate,  the  direction  and  dip  change  abruptly  from 
N.  N.  E.  large  West,  to  nearly  East,  slight  North.  This 
formation  presents  throughout  a  more  uniform  character,  than 
perhaps  any  other  Primary  formation,  of  equal  extent,  in  the 
State. 

C.  A  Micaceous  Formation  (Mica  Slate.) 

This  formation  extends  along  the  West  side  of  the -two  pre- 
ceding, from  the  plain  between  the  Housatonic  and  Bridgeport 
Harbour,  N.  N.  Easterly,  to  a  point  adjoining  the  larger  Sec- 
ondary formation,  not  far  North  of  the  Northern  termination  of 
the  Argillite  (B.)  At  its  Northern  extremity,  it  adjoins  a  Trap 
ridge,  connected  with  the  Secondary  Trap  System,  as  already 
noticed,  extending  North,  from  the  Northern  termination  of 
the  Argillite,  along  the  Eastern  border  of  the  Primary.  The 
prevalent  rock,  throughout  this  formation,  is  a  Mica  Slate,  or 
compound  of  Mica  and  Quartz,  in  which  the  former  usually 
predominates.  At  times,  however,  the  presence  of  Felspar  is 
distinctly  obvious ;  but  even  in  such  instances,  the  rock  pre- 
serves its  general  physical  character.  Its  accompanying  min- 
erals also  indicate  the  peculiar  class  of  formations  to  which  it 
belongs. 

Several  subordinate  fornmtions  are  included  in  the  main 
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formation.  As  each  of  these  possesses  its  peculiar  character- 
istics, it  would  be  premature  to  attempt  a  general  description 
of  the  whole,  before  presenting  a  more  detailed  view  of  its 
parts. 

I.  At  its  Southern  extremity,  is  a  large  nearly  circular  sub- 
formation,  of  a  light  silver-grey  Mica  Slate,  with  greenish 
ahades  or  patches  on  the  surface  of  its  layers ;  accompanied 
with  large  beds,  or  subordinate  ranges,  of  a  rather  light  green 
spicular  Hornblende  Slate.  These  beds  are  more  abundant 
along  its  Eastern  border,  North- West  of  Milford  village,  where 
they  are  associated  with  a  darker  grey  ferruginous  Mica  Slate, 
readily  breaking  in  small  jointed  fragments,  accompanied  with 
large  veins  of  limpid  Quartz,  and  small  beds  of  white  Lime- 
stone. The  Limestone  is  in  part  very  pure  white  and  hard, 
ftnd  partly  sub-micaceous,  ferruginous  and  decomposible.  This 
Bub-formation  of  silver-grey  Mica  Slate  extends  along  both 
sides  of  the  Housatonic  as  far  North  as  Wooster's  Cove,  North 
of  which,  on  the  West  side  of  the  river,  a  small  process  of  the 
same  extends  some  distance  North,  accompanied  with  the  same 
light  green  Hornblende,  and  this  towards  the  North,  with  tra- 
ces of  an  impure  ferruginous  limestone.  The  Mica  Slate  of 
this  sub-formation  is  generally  rather  coarse-grained  and  une- 
ven, but  occasionally  beds  occur  of  a  fine-grained,  uniform, 
light  grey  Quartzose  variety,  usually  quite  even.  Some  of 
these  would  apparently  answer  well  for  flagging,  but  the  small 
extent  of  the  beds,  and  their  almost  vertical  position  in  the 
rock,  will  probably  render  the  working  of  them  impracticable. 
Seams  and  nodules  of  dark  green  compact  Chlorite  occasion- 
ally occur  in  the  rock  of  this  sub-formation,  particularly  in 
connexion  with  Quartz  veins.  These  latter  are  also  accom- 
panied with  patches,  sometimes  large,  of  black  tourmaline. 
Garnets  are  less  frequent  than  in  some  other  parts  of  the  form- 
ation. West  of  Milford  village,  the  interval  between  the  pres- 
ent formation  (G,)  and  the  Chlorite  Slate  (A,)  is  occupied  by 
Diluvium.  Not  far  from  the  S.  Western  termination  of  the 
latter  formation,  a  surface  ledge  is  observed  near  it,  of  a  light 
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grey  Talco-Micaceous  Slate,  apparently  indicatins^  a  passage 
from  the  Mica  Slate  (C)  into  the  Chlorite  Slate,  similar  to  the 
passage,  already  noticed,  from  the  latter  into  the  Argillite. 

A  valley  extends  Bast  from  the  Housatonic,  near  Wooster's 
Cove,  along  the  North  side  of  the  sub-formation  (I,)  nearly  to 
the  valley  of  Milford  river,  separating  the  sub-formation  (1,) 
from  two  other  parallel  sub-formations,  on  the  North  ;  one,  on 
the  East  (3,)  characterized  by  numerous  beds  of  a  light  grey 
Micaceous  Limestone,  and  one,  on  the  West  (4,)  characterized 
by  large  beds  of  Granite. 

East  of  the  sub-formation  (3,)  is  a  subordinate  range  (2,) 
adjoining  the  Argillite  (B,)  on  the  West,  extending  along  both 
sides  of  the  valley  of  Milford  river,  from  a  point  not  far  North 
of  the  Derby  Turnpike,  nearly  to  Milford  village,  and  thus 
continued  farther  South  than  the  sub-formations  (3  and  4.) 
The  range  (2)  consists  chiefly  of  a  dark  blue,  or  dark  bluish- 
grey,  thin,  rather  even  Mica  Slate,  apparently  graduating  on 
its  Eastern  border  into  Argillite,  and  especially  near  the  line 
of  junction,  characterized  by  transverse  flakes  of  Mica.  It 
abounds  throughout  in  garnets,  even  where  it  most  nearly  ap- 
proaches Argillite.  The  Mica  Slate  of  this  range  ascends 
nearly  to  the  summit  of  the  ridge  extending  S.  S.  W.  from 
North  Orange,  the  summit  of  which  is  occupied  by  the  Argil- 
lite (B,)  but  in  no  instance,  from  the  prevalence  of  Diluvium, 
have  I  observed  the  two  rocks  in  actual  contact.  This  range 
(2)  is  apparently  terminated  on  the  North,  by  the  projection  of 
the  Argillite  to  the  West,  North  of  the  Derby  Turnpike,  al- 
ready noticed.  West  of  the  sub-formation  (4,)  a  narrow  band, 
similar  to  the  range  (2,)  occurs,  at  least  in  certain  points,  if  not 
throughout  the  whole  extent  of  that  sub-formation.  Such  a 
band  extends  some  distance  North  from  Wooster's  Cove,  along 
the  West  bank  of  the  Housatonic,  and  East  of  that  river,  a 
similar  band  occurs  adjoining  the  Derby  Turnpike.  The  rock 
here  contains  staurotides,  along  with  garnets. 

The  sub-formation  (3)  extends  along  a  ridge  of  hills,  West 
of  the  valley  of  Milford  river,  from  the  Eastern  termination  of 
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the  cross  valley,  above  noticed,  Northward  to  the  Derby  Turn- 
pike. Here  it  is  apparently  interrupted,  but  after  a  large  inter- 
val, I  observed  a  small  bed  of  Limestone,  similar  to  that  of  the 
present  sub-formation,  in  the  Mica  Slate,  on  its  Eastern  border, 
in  the  road  leading  North  from  Woodbridge  meeting  house,  and 
nearly  West  of  the  S.  W.  point  of  the  Limestone  range  in  the 
Argillite.  The  Mica  Slate  of  the  present  range  is  dark  grey, 
usually  hard,  and  very  prismatic,  the  exposed  ledges  being 
generally  much  broken  in  jointed  fragments.  It  is  quite  simi- 
lar to  the  Mica  Slate,  accompanying  the  green  Hornblende  and 
white  Limestone,  nearly  in  the  same  line,  farther  South,  al- 
ready noticed  under  the  sub-formation  (I,)  but  its  associated 
minerals  are  very  dissimilar.  The  Limestone  of  this  range  is 
of  a  dark  or  light  grey,  and  more  or  less  schistose,  according  as 
it  is  more  or  less  blended  with  Mica.  Like  that  accompanying 
the  Argillite,  it  is  more  or  less  ferruginous  and  decoraposible. 
The  weathered  surface  of  the  harder  varieties  is  generally 
rounded  from  partial  decomposition,  and  very  dark-coloured. 
Beds  occur  in  the  Mica  Slate,  particularly  adjoining  the  lime- 
stone, abounding  in  Hornblende  and  Pyroxene.  The  Horn- 
blende is  dark-coloured  and  massive,  and  very  unlike  that  of 
the  sub-formation  (1.) 

The  sub-formation  (4)  commences  on  the  North  side  of  the 
cross  valley,  above  noticed,  and  extends  North,  in  a  rocky 
ridge,  along  the  East  side  of  the  Housatonic,  to  the  Derby 
and  Milford  road,  whence  it  ranges  North-Easterly,  crossing 
the  Derby  Turnpike,  till  it  terminates,  on  the  Eastern  border 
of  the  present  formation  (C,)  near  the  Humph reysville  Turn- 
pike. This  range  abounds  more  or  less  in  interposed  beds  or 
veins  of  Granite,  or  rather  of  a  white  Felspathic  rock,  dis- 
tinctly parallel  in  its  structure,  and  stratified  as  obviously 
as  the  including  Micaceous  rock,  yet  sometimes  very  coarse- 
grained. More  fre(iuently,  however,  it  is  rather  fine-grained. 
This  rock  is  usually  very  Felspathic,  and  its  crystals  are 
arranged  so  as  to  present  a  tessellated  or  mosaic  appearance, 
particularly  on  the  weathered  surface.    The  Mica  Slate  of 
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the  present  range,  like  that  of  the  preceding,  is  dark  grey  and 
fragmentary.  It  is  frequently  accompanied,  particularly  ad- 
joining the  Granitic  beds,  with  Hornblende  and  Pyroxene,  not 
unlike  that  accompanying  the  Limestone  of  (3.)  In  the  same 
N.  Easterly  direction,  as  the  North  point  of  the  present  range 
(4,)  after  a  considerable  interval,  a  group  of  large  beds  of  a 
similar  Granite,  with  a  more  striking  mosaic  structure,  comr 
posed  chiefly  of  white  Felspar  and  Cluartz,  occurs  on  the  East- 
ern border  of  the  formation  (C,)  in  a  line  S.  W.  from  the  Fel- 
spathic  beds,  traversing  the  Argillite  (B.)  These  beds  are  asso- 
ciated with  the  peculiar  rocks,  marking  the  junction  of  the 
Argillite  with  the  present  formation  (C,)  already  noticed. 

Along  the  Western  border  of  the  formation  (G,)  apparently 
throughout  its  entire  length,  extends  a  range  (5)  of  a  dark 
bluish  grey,  more  or  less  plumbaginous  Mica  Slate,  generally 
very  micaceous,  and  wavy  or  contorted.  Sometimes  it  has 
quite  the  appearance  of  an  Argillite,  but  with  garnets.  A  sub- 
ordinate band  traverses  it,  generally  nearly  in  its  middle  point, 
consisting  of  a  very  tortuous  plumbaginous  variety,  abounding 
in  small  quartz  veins,  and  usually  breaking  into  irregular  con- 
choidal  fragments.  Garnets  generally  abound  in  the  Mica 
Slate  of  this  range,  though  less  frequent  in  the  central  band 
just  described*  Quartz  veins  are  also  frequent.  This  range  (5) 
extends  first  along  the  West  side  of  the  sub-formation  (l,)and 
farther  North,  along  the  West  side  of  (4,)  to  its  Northern  ter- 
mination. Farther  North,  it  occupies  nearly  the  entire  width 
of  the  formation  (C,)  adjoining  the  Argillite  on  the  East.  On 
the  West,  throughout  its  entire  length,  it  adjoins  the  formation 
(D,)  next  described,  into  which  it  usually  passes  by  a  narrow 
band  of  a  lighter  grey  Micaceous  rock,  generally  silvery-shaded| 
and  more  or  less  Felspathic,  associated  with  which,  in  its 
Northern  part  at  least  (N.  E.  of  Derby.)  occur  beds  of  a  light 
green  spicular  Hornblende,  similar  0  that  accompanying  the 
sub-formation  (I,)  with  occasional  traces  of  Limestone.  Along 
the  Western  border  of  the  present  range,  sometimes  are  found 
beds  of  a  dark  grey,  fine-grained,  even  Q^uartzose  Mica  Slate, 
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<he  cross  valley,  above  noticed,  Northward  to  the  Derby  Turn- 
pike. Here  it  is  apparently  interrupted,  but  after  a  large  inter- 
val, I  observed  a  small  bed  of  Limestone,  similar  to  that  of  the 
present  sub-formation,  in  the  Mica  Slate,  on  its  Eastern  border, 
in  the  road  leading  North  from  Woodbridge  meeting  house,  and 
nearly  West  of  the  S.  W.  point  of  the  Limestone  range  in  the 
Argillite.  The  Mica  Slate  of  the  present  range  is  dark  grey, 
usually  hard,  and  very  prismatic,  the  exposed  ledges  being 
generally  much  broken  in  jointed  fragments.  It  is  quite  simi- 
lar to  the  Mica  Slate,  accompanying  the  green  Hornblende  and 
white  Limestone,  nearly  in  the  same  line,  farther  South,  al- 
ready noticed  under  the  sub-formation  (1,)  but  its  associated 
minerals  are  very  dissimilar.  The  Limestone  of  this  range  is 
of  a  dark  or  light  grey,  and  more  or  less  schistose,  according  as 
it  is  more  or  less  blended  with  Mica.  Like  that  accompanying 
the  Argillite,  it  is  more  or  less  ferruginous  and  decomposable. 
The  weathered  surface  of  the  harder  varieties  is  generally 
rounded  from  partial  decomposition,  and  very  dark-coloured. 
Beds  occur  in  the  Mica  Slate,  particularly  adjoining  the  lime- 
stone, abounding  in  Hornblende  and  Pyroxene.  The  Horn- 
blende is  dark-coloured  and  massive,  and  very  unlike  that  of 
the  sub-formation  (1.) 

The  sub-formation  (4)  commences  on  the  North  side  of  the 
cross  valley,  above  noticed,  and  extends  North,  in  a  rocky 
ridge,  along  the  East  side  of  the  Housatonic,  to  the  Derby 
and  Milford  road,  whence  it  ranges  North-Easterly,  crossing 
the  Derby  Turnpike,  till  it  terminates,  on  the  Eastern  border 
of  the  present  formation  (C,)  near  the  Humph reysville  Turn- 
pike. This  range  abounds  more  or  less  in  interposed  beds  or 
veins  of  Granite,  or  rather  of  a  white  Felspathic  rock,  dis- 
tinctly parallel  in  its  structure,  and  stratified  as  obviously 
as  the  including  Micaceous  rock,  yet  sometimes  very  coarse- 
grained. More  frequently,  however,  it  is  rather  fine-grained. 
This  rock  is  usually  very  Felspathic,  and  its  crystals  are 
arranged  so  as  to  present  a  tessellated  or  mosaic  appearance, 
particularly  on  the  weathered  surface.    The  Mica  Slate  of 
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the  present  range,  like  that  of  the  preceding,  is  dark  grey  and 
fragmentary.  It  is  frequently  accompanied,  particularly  ad- 
joining the  Granitic  beds,  with  Hornblende  and  Pyroxene,  not 
unlike  that  accompanying  the  Limestone  of  (3.)  In  the  same 
N.  Easterly  direction,  as  the  North  point  of  the  present  range 
(4,)  after  a  considerable  interval,'  a  group  of  large  beds  of  a 
similar  Granite,  with  a  more  striking  mosaic  structure,  comh 
posed  chiefly  of  white  Felspar  and  Cluartz,  occurs  on  the  East- 
ern border  of  the  formation  (C,)  in  a  line  S.  W.  from  the  Fel- 
spathic  beds,  traversing  the  Argillite  (B.)  These  beds  are  asso- 
ciated with  the  peculiar  rocks,  marking  the  junction  of  the 
Argillite  with  the  present  formation  (C,)  already  noticed. 

Along  the  Western  border  of  the  formation  (C,)  apparently 
throughout  its  entire  length,  extends  a  range  (5)  of  a  dark 
bluish  grey,  more  or  less  plumbaginous  Mica  Slate,  generally 
very  micaceous,  and  wavy  or  contorted.  Sometimes  it  has 
quite  the  appearance  of  an  Argillite,  but  with  garnets.  A  sub- 
ordinate band  traverses  it,  generally  nearly  in  its  middle  point, 
consisting  of  a  very  tortuous  plumbaginous  variety,  abounding 
in  small  quartz  veins,  and  usually  breaking  into  irregular  con- 
choidal  fragments.  Garnets  generally  abound  in  the  Mica 
Slate  of  this  range,  though  less  frequent  in  the  central  band 
just  described*  Quartz  veins  are  also  frequent.  This  range  (5) 
extends  first  along  the  West  side  of  the  sub-formation  (l,)and 
farther  North,  along  the  West  side  of  (4,)  to  its  Northern  ter- 
mination. Farther  North,  it  occupies  nearly  the  entire  width 
of  the  formation  (C,)  adjoining  the  Argillite  on  the  East.  On 
the  West,  throughout  its  entire  length,  it  adjoins  the  formation 
(D,)  next  described,  into  which  it  usually  passes  by  a  narrow 
band  of  a  lighter  grey  Micaceous  rock,  generally  silvery-shaded, 
and  more  or  less  Felspathic,  associated  with  which,  in  its 
Northern  part  at  least  (N.  E.  of  Uerby.)  occur  beds  of  a  light 
green  spicular  Hornblende,  similar  to  that  accompanying  the 
sab-formation  (I,)  with  occasional  traces  of  Limestone.  Along 
the  Western  border  of  the  present  range,  sometimes  are  found 
beds  of  a  dark  grey,  fine-grained,  even  Q^uartzose  Mica  Slate, 
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not  unsuitable  for  quarrying,  as  at  Derby  Landing,  on  both 
sides  of  the  Housatonic.  Near  its  S.  W.  termination,  on  its 
Western  border,  occurs  a  decomposible  ferruginous  variety, 
abounding  in  Ciuartz  veins,  in  which  traces  of  Galena  are  ob- 
served. 

The  present  formation  (C)  is  comparatively  wide  in  its 
Southern  half,  but  towards  its  Northern  point  gradually  be- 
comes quite  narrow ;  the  Southern  and  Eastern  ranges  (1 — 2 — ' 
3 — 4)  running  out,  and  the  Western  range  (5)  occupying  its 
entire  breadth.  Prom  this  peculiar  arrangement,  and  from  the 
apparent  continuation  of  the  Limestone  and  Granite,  of  the 
ranges  (3 — 4,)  across  the  Argillite  (2 — 3,)  the  latter  would  seem 
to  be  supplementary  to  the  present  formation.  This  view  is 
rendered  farther  probable  by  the  fact  that  the  Argillite  extends 
less  far  to  the  S.  W.  than  the  present  formation,  and  that  it  ad- 
vances to  the  West  and  expands  in  width,  nearly  opposite  the 
point  where  the  Southern  ranges  of  the  latter  terminate.  The 
Bub-chloritic  character  of  the  sub-formation  (1,)  which  adjoins 
the  Ciilorite  Slate  (A,)  near  the  S.  W.  termination  of  the  latter, 
is  worthy  of  notice. 

The  direction  of  the  strata,  in  the  present  formation  (C,) 
corresponds  with  its  general  direction,  viz.  N.  N.  E. — The  dip 
is  usually  very  large  West  In  some  parts  of  the  formation, 
however,  the  dip  is  East,  generally  large.  This  is  particularly 
the  case  in  the  range  including  the  Limestone  (3,)  and  along 
the  eastern  border  of  the  Granitic  range  (4.) 

The  Trap  Dike,  noticed  under  the  two  preceding  formations, 
enters  the  present  formation,  S.  W.  of  North  Orange,  but  ex- 
tends, apparently,  only  to  the  Eastern  border  of  the  sub-forma- 
tion (L) 

D.  A  Porphf/ritic  Formation  (Gneiss.) 

I  have  named  this  formation  from  the  predominant  structure 
of  its  rocks,  although  rocks  of  a  different  character  are  inclu- 
ded within  its  limits.  The  formations,  already  described,  are 
marked  by  comparatively  distinct  and  uniform  outlines,  al- 
though the  subordinate  parts^  particularly  in  formation  (C,)  are 
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more  intermingled ;  but  in  the  present  formation,  and  in  those 
farther  West,  the  outlines  are  more  irregular,  and  the  forma- 
tions themselves,  more  or  less  intermingled. 

The  present  formation  (D)  may  be  considered  as  extending 
from  the  S.  W.  comer  of  Fairfield,  at  Compo  Creek,  N.  East* 
eriy,  in  a  somewhat  curvilinear  direction,  to  the  S.  W.  comer 
of  Southington.    It  extends  along  the  Sound,  from  its  S.  W« 
point,  to  Bridgeport  Harbour,  and  then  bears  N.  N.  Easterly, 
along  the  West  border  of  the  formation  (C,)  till  it  meets  the 
Secondary,  near  the  N.  E.  comer  of  Bethany,  whence  it  ex« 
tends  along  the  West  side  of  the  Secondary,  to  its  Northern 
terminatioD.    The  Eastern  boundary  of  this  formation,  to- 
wards (C,)  is  comparatively  regular,  though  somewhat  undula- 
ting.   The  Western  outline  is  marked  by  a  peculiar  variety  of 
silvery-blue  Micaceous  rock  (Mica  Slate,)  characterizing  the 
next  formation  (E.)    This  Western  border  is  less  distinctly 
marked  than  the  Eastern,  and  comparatively  irregular ;  still 
the  line  of  junction  of  the  two  formations  (D — E,)  is  suffi- 
ciently marked  by  certain  peculiarities  on  either  side,  which 
will  be  best  explained  after  a  more  detailed  account  of  the  pre- 
sent formation.     This  presents,  in  the  whole,  a  long,  compara- 
tively narrow  range,  with  alternate  contractions  and  expan- 
sions.   It  is  of  modeicate  and  nearly  uniform  width,  in  its 
Southern  part,  adjoining  the  Sound,  quite  narrow  in  Hunting- 
ton (S.  W.  of  Derby  village,)  comparatively  wide  in  Bethany, 
and  again  becoming  more  and  more  narrow,  towards  its  Nor- 
them  extremity,  whore  it  terminates  in  a  point.    These  irregu- 
larities in  its  outline  are  caused  by  the  corresponding  irregu- 
larities  of  its  Western  boundary,  as  will  be  obvious  by  an  in- 
spection of  the  map  accompanying  this  report. 

The  predominant  rocks  of  this  formation  are  Porphyritic  or 
sub-porphyritic  in  their  stracture ;  the  former  marked  by  com- 
paratively large  and  detached  porphyritic  points  of  Felspar, 
while  in  the  latter,  the  porphyritic  points  are  smaller  and  mora 
uniformly  distributed.  The  large  porphyritic  varieties  are  not 
always  the  coarser  grained,  for  in  some  instances,  very  large 
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porphyritic  points  are  imbedded  in  a  very  fine*grained  ground. 
The  porphyritic  points,  in  these  rocks,  are  distinctly  com- 
pound ;  generally  four  distinct  crystals  being  combined  in  each. 
These  are  arranged  in  two  pairs,  one  of  which  is  usually  com- 
paratively large,  so  that,  at  first  sight,  the  porphyritic  point 
would  seem  merely  double.    The  crystals  of  the  two  pairs  are 
placed  at  different  angles,  so  as  to  reflect  the  light  at  different 
points  of  view,  and  it  was  this  circumstance  which  led  me  to 
observe  this  peculiarity.    This  I  have  found  common,  as  a 
general  rule,  to  all  the  Porphyritic  rocks  in  the  State,  and  in- 
deed, in  a  greater  or  less  degree,  to  the  structure  of  all  the  Pri- 
mary rocks.    This  porphyritic  structure  is  a  part  of  the  paral- 
lel structure  of  the  rocks,  in  which  it  is  observed,  but  the  por- 
phyritic points  are  usually  placed  at  an  angle  distinctly  oblique 
to  the  general  direction  of  the  grain  or  stratification  of  the 
rock.    Indeed,  this  oblique  position  of  the  parts  is  characteris- 
tic of  the  entire  Primary  structure,  and  may  be  traced,  from 
the  smallest  points  to  the  largest  interposed  beds  of  Granite. 
The  larger  porphyritic  crystals  are  generally  surrounded,  par- 
ticularly at  their  extremities,  by  smaller  crystals  of  Felspar, 
and  by  the  relative  diminution  of  the  former,  and  increase  of 
the  latter,  the  porphyritic  point  presents  the  appearance  of  an 
interposed  nodule  of  finer-grained  Felspar.    Generally  the 
porphyritic  points  are  arranged  in  a  series,  in  the  direction  of 
the  grain  of  the  rock,  and  nearly  or  quite  connected  at  their  ex- 
tremities.   In  the  same  manner,  the  porphyritic  nodules,  just 
described,  are  arranged  in  the  general  line  of  direction,  thus 
presenting  the  appearance  of  interrupted  veins.     Instances 
occur  in  the  present  formation  (D,)  where  the  passage  from 
the  porphyritic  to  this  interrupted  veined  structure  is  quite 
obvious.       This  fact  I  have  considered  as  offering  a  con- 
nexion between  the  simple  Porphyritic  structure,  and  the 
large  detached  interposed  beds  or  veins  of  Granite,  which  are 
so  common  in  many  of  the  Primary  formations  of  the  State, 
and  as  indicating  a  common  mode  of  formation.    This  subject 
will  be  further  considered,  in  connexion  with  those  formations 
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in  which  sach  Granite  beds  are  frequent,  particularly  E  W« 
d&  B  3  and  C 1  E.  The  large  Porphyritic  rocks  of  the  pre- 
sent formation  usually  occur  in  thick  beds,  interstratified  with 
more  schistose  sub-porphyritic  or  micaceous  varieties.  The 
latter  have  often  the  appearance  of  a  Mica  Slate,  accompanied 
with  garnets,  but  with  a  physical  character  peculiar  to  this  for- 
mation. The  Porphyritic  beds  often  have  an  obviously  de- 
tached arrangement,  like  the  interposed  beds  of  Granite,  just 
noticed,  but  still  with  a  stnicture  distinctly  parallel. 

This  formation,  like  the  preceding,  presents  several  distinct 
subordinate  parts. 

1.  Along  its  Eastern  border,  apparently  throughout  its  entire 
length,  from  Golden  Hill  (Bridgeport,)  to  the  point  where  it 
meets  the  Secondary,  extends  a  rather  narrow  range,  charac- 
terized by  large  Porphyritic  beds,  generally  with  a  light  grey, 
coarse-grained,  slightly  fissile  ground,  with  large  porphyritic 
points  of  white  Felspar.  These  porphyritic  points  are  gene- 
rally in  distinct  relief  on  the  weathered  surface  of  the  rocksi 
giving  to  these  a  peculiar  appearance,  obvious  at  a  distance. 
These  Porphyritic  beds  alternate  with  a  thinner,  more  mica- 
ceous and  schistose  rock ;  sometimes  more  felspathic  and  sub- 
porphyritic ;  sometimes  very  micaceous,  and  then  often  quite 
decomposible,  and  occasionally  accompanied  with  garnets. 
The  Mica,  in  these  varieties,  is  of  a  light  steel-grey,  with  a  pe- 
culiar lustre.  Occasionally,  alternate  beds  occur  of  a  coarse 
or  fine  white  Felspathic  (Granitic)  rock,  which  sometimes,  par- 
ticularly in  that  part  of  the  range  East  of  Huntington  village, 
is  distinctly  porphyritic  in  its  structure,  but  with  a  stronger 
tendency  to  the  interrupted  veined  structure,  already  noticed. 

The  passage  into  the  formation  (C,)  along  the  Eastern  bor- 
der of  the  present  range,  has  been  already  noticed.  This 
range  extends  N.  N.  E.  from  Golden  Hill,  along  a  valley  open* 
ing  from  Bridgeport  Harbour  to  the  Housatonic,  opposite  Der- 
by ;  rising  more  or  less  on  the  Western  slope  of  the  high  ridge. 
West  of  that  river,  occupied  by  the  formation  (C.)  It  passes 
through  the  villages  of  Derby  and  Birmingham,  where  it  is 
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quarried  for  building ;  then  extends  along  the  West  side  and 
summit  of  the  highest  ridge,  between  the  valleys  of  the  Nau- 
gatuck  and  Milford  rivers,  and  bearing  more  N.  Easterly, 
passes  East  of  Bethany  meeting-house,  and  at  last  meets  the 
Secondary  near  the  N.  E.  corner  of  that  town. 

lu  the  Southern  portion  of  the  present  formation  (D,)  South 
of  the  narrow  point,  already  noticed,  in  Huntington,  a  rather 
wider  band  (2)  occupies  its  middle  part,  consisting  chiefly  of 
a  dark  grey  sub-porphyritic,  or  small  porphyritic  rock,  with 
more  or  less  Hornblende  disseminated,  and  with  occasional 
beds  of  a  dark  sub-porphyritic  Hornblende.  The  mica  of  this 
range  is  black,  with  shades  of  dark  green,  giving  the  rock  a 
peculiar  aspect  Sometimes  the  Felspar  is  reddish.  This 
rock  is  generally  quite  decomposible,  and  its  colour  is  then 
more  distinctly  greenish.  It  is  also  then  quite  ferruginous. 
It  usually  breaks  in  rather  small  jointed  fragments.  In  its  N. 
Eastern  portion,  it  preserves  quite  a  uniform  character  through- 
out its  entire  width.  Farther  S.  W.  a  central  band  (3)  com- 
mences not  far  from  Thatchersville,  N.  of  Bridgeport,  consisting 
chiefly  of  large  beds  of  a  light  grey,  sometimes  nearly  white, 
Felspathic  (Granitic)  rock,  distinctly  parallel  and  stratified,  and 
usually  even  and  fine-grained.  It  sometimes,  particularly  when 
of  a  bluish  grey  colour,  breaks  into  small  prismatic  fragments; 
at  other  times,  when  lighter  coloured,  it  may  be  quarried  in 
large  even  slabs,  as  at  Burr's  Quarry,  East  of  Ash  Creek  (Fair- 
field.) It  alternates  with  a  light  grey  micaceous  rock,  similar 
to  that  alternating  with  the  large  Porphyritic  beds  of  (1,)  and 
less  frequently  with  a  dark  micaceous  sub-homblendic  rock, 
similar  to  that  of  (2,)  and  like  it  very  decomposible. 

N.  W.  of  Bridgeport,  between  the  Porphyritic  rocks  of  Golden 
Hill,  and  the  range  (3,)  commences  a  range  (4)  of  a  Mica- 
ceous silver-grey,  thinly  fissile  rock,  accompanied  with  garnets, 
and  occasionally  with  small  tortuous  veins  of  Quartz  and  Fel- 
spar, and  resembling  the  more  micaceous  alternations  of  range 
(1)  of  the  present  formation,  rather  than  the  rocks  of  the  pre- 
ceding formation  (C.)    This  rock  illustrates  well  the  insuf- 
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ficiency  of  the  old  terms  Oneisa  and  Mica  Slate,  in  determining 
the  arrangement  of  the  Primary  rocks,  for  at  times  such  is  the 
predominance  of  daartz  that  it  might  be  justly  called  a  Mica 
Slate,  while  at  otlier  times  the  presence  of  Felspar  is  distinctly 
obvious;  but  throughout  it  preserves  a  peculiar  characteri 
which  identifies  it  with  the  present  formation  (D.)  It  alter- 
nates with  subordinate  beds  of  the  dark  sub-porphyritic  rock 
of  (2,)  which  become  less  frequent  towards  the  S.  W. 

Along  the  Western  border  of  the  present  formation  (D,) 
West  of  the  range  (2,)  extends  a  band  (5,)  generally  quite  nar- 
row, characterized,  like  the  range  (1,)  by  beds  of  large  Por- 
phyritic  rock,  with  white,  and  occasionally  red  Porphyritic 
Felspar.  The  latter  is  most  abundant  towards  the  S.  W.  in 
Fairfield.  These  beds  alternate  with  a  steel-grey,  more  or  less 
sub-porphyritic,  thinly  fissile  Micaceous  rock,  similar  to  that 
of  ranges  (1)  and  (4,)  but  with  some  peculiar  difierences, 
which  also  forms  the  passage  into  the  adjoining  formation 
next  West  (E.) 

West  of  a  point  N.  W.  of  Black  Rock,  the  arrangement  of 
the  formation  is  somewhat  changed.  The  range  (4)  extends 
along  the  low  grounds  adjoining  the  coast,  near  the  mouth  of 
Ash  Creek ;  the  range  (3)  extends  along  the  S.  side  of  the 
ridge  N.  of  Fairfield  village ;  while  the  ranges  (2  and  5)  ex- 
tend along  the  summit  of  the  same  ridge  to  the  vicinity  of  the 
Church,  E.  of  Mill  river.  The  two  latter  are  here  more  in* 
termingled  than  farther  East,  though  the  large  Porphyritic  beds 
are  generally  found  on  the  N.  W.  Still  farther  N,  W.,  and 
adjoining  the  valley  of  Mill  river,  there  extends  a  range  (6) 
of  porphyritic  or  sub-porphyritic  veined  rock,  adjoining  the 
formation  next  West  (B,)  with  dark  and  occasionally  greenish 
Mica,  and  traversed  by  beds  of  coarse  white  Granite,  and  very 
light  grey  Granitic  Gneiss. 

The  formation  (D,)  West  of  Mill  river,  presents  a  some- 
what difierent  arrangement.  Adjoining  that  stream  on  the 
West,  and  parallel  with  it,  extends  a  range  of  light  grey,  very 
micaceous  rock  (7,)  accompanied  with  garnets :  partly  finor 
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grained,  and  more  resembling  the  rock  of  range  (4,)  and  partly 
coarser  grained,  and  bluish,  more  resembling  the  rock  of  the 
formation  next  West  (E.)  This  occurs  in  both  banks  of  Mill 
river  at  Southport,  where  it  is  accompanied  with  beds  of 
coarse  White  Granite.  The  interval  between  it  and  the  range 
(4,)  along  the  coast,  South  of  Fairfield  village,  is  so  covered 
with  Diluvium,  that  I  have  not  been  able  to  determine  whether 
it  communicates  with  that  range,  or  not.  Its  direction,  along 
the  West  side  of  Mill  river,  towards  the  formation  (E,)  and 
the  resemblance  of  its  rocks,  in  part,  to  those  of  that  formation, 
would  seem  to  indicate  its  connexion  with  the  latter.  It  is, 
however,  separated  from  it  hy  an  intervening  range  (8,) 
extending  S.  W.  from  the  valley  of  Mill  river,  S.  of  Green- 
field, to  the  Sound,  at  Compo  Creek.  This  range  consists  of 
a  dark  grey  sub-porphyritic,  sub-homblendic  rock,  similar  to 
that  of  range  (2;)  generally  decomposible ;  sometimes,  partic* 
ularly  when  more  hornblendic,  breaking  into  nodular  frag- 
ments, and  decomposing  by  concentric  layers,  like  a  similar 
rock  in  Greenwich,  to  be  hereafter  described  ;  sometimes  very 
prismatic,  when  it  is  usually  ferruginous,  with  greenish  mica 
and  red  felspar.  Beds  of  sub-porphyritic  Hornblende  occur  in 
this  range ;  one  of  which,  East  of  Compo  Creek,  near  its 
mouth,  decomposes  on  the  surface  into  a  black  earth,  resem- 
bling coal  dust,  for  which  it  has  been  mistaken.  The  porphy- 
ritic  veined  rock  of  range  (6,)  extends,  in  a  narrow  band,  at 
least  partly  along  its  Western  border,  where  it  forms  the  trans- 
ition to  tlie  formation  (E,)  next  West.  It  occurs  in  this  po- 
sition,  between  the  valley  of  Mill  river  and  Greenfield,  and 
towards  the  S.  W.  in  Greensfarms,  both  N.  and  S.  of  the  New 
York  Turnpike.  It  there  includes  beds  of  coarse  white  Gran- 
ite and  light  grey  Granitic  Gneiss,  the  latter  sometimes  alterna- 
ting with  a  dark  blue,  veined  micaceous  rock,  similar  to  that  of 
the  formation  (F,)  to  be  afterwards  described.  A  light  bluish 
grey  prismatic  Granitic  Gneiss,  similar  to  that  of  range  (3,) 
occurs  on  Sasco  Greek,  between  ranges  (7)  and  (8,)  at  the  pas- 
sage of  the  New  York  Turnpike. 
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Returning  N.  E.  to  the  narrow  point,  in  Huntington,  nearly 
the  entire  width  of  the  formation  is  occupied  by  the  Porphy- 
ritic  range  (1,)  from  the  N.  E.  point  of  range  (2,)  near  the  S. 
E.  corner  of  Trumbull,  to  the  Housatonic.  This  Porphyritic 
range  (1)  is  here  bounded,  on  the  West,  by  an  extensive  range 
of  White  Felspathic  (Granitic)  rock,  which  will  be  noticed 
under  the  next  formation  (E.)  This  Granitic  range  might 
perhaps  be  regarded  as  a  continuation  of  the  Granitic  range 
(3,)  in  the  present  formation.  It  is,  however,  separate  from 
the  present  formation,  in  its  Southern  part,  by  a  process 
of  the  peculiar  Micaceous  rock  of  the  formation  (E,)  within 
the  limits  of  which  latter,  it  also  conmiences  on  the  S.  W. 
It  extends  N.  Easterly  to  the  S.  bank  of  the  Housatonic, 
not  far  above  Derby.  A  narrow  band  (9)  intervenes  between 
it  and  the  Porphyritic  range  (I,)  N.  of  the  N.  E.  point  of  the 
range  (2,)  consisting  of  a  very  Micaceous  ferruginous  rock 
with  garnets,  and  with  occasional  beds  of  Hornblende,  and  of 
a  coarse  white  Granite,  marked  by  intersecting  plates  of  dark 
Mica  (Pseudomorphous  Oranite — Hitchcock.)  At  its  North 
point,  where  it  crosses  the  Housatonic,  and  apparently  bends 
round  the  N.  point  of  the  Granitic  range,  last  noticed,  this 
band  (9)  includes  subordinate  beds  or  layers  of  a  very  fine 
grained,  dark  blue  quartzy  pyritiferous  Slate. 

A  narrow  range  (10)  extends  S.  from  the  Housatonic,  along 
the  West  side  of  the  Granitic  range,  last  noticed,  to  a  point 
not  fer  S.  W.  of  Huntington  village,  consisting  of  alternate  beds 
of  Porphyritic,  sub-porphyritic,  and  micaceous  rocks,  rather 
resembling  those  of  range  (5,)  than  those  of  range  (1,)  but 
with  some  peculiar  characteristics.  The  mica  is  usually  dark, 
the  rock  harder,  and  the  felspar  oilten  yellowish  (ferruginous.) 
Hornblende  is  occasionally  disseminated,  and  beds  occur  of  a 
finer  grained,  very  dark  grey,  sub-porphyritic  ground,  with 
large  square  porphyritic  points  of  purple  felspar,  with  minute 
scales  of  black  mica  disseminated  through  them,  as  in  a  large 
Porphyritic  rock  in  Litchfield  (G  ?.)  This  range  (10)  is  con- 
tinued  North  across  the  Housatonic,  and  extends  along  a  high 
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ridge,  West  of  the  Naugatuck,  where  it  is  traversed  by  the  Se- 
cond Western  Trap  Dike,  and  includes,  adjoining  the  latter, 
▼eins  with  Mispickel  (Bassett's  mine.)  Adjoining  it  on  the 
East,  in  the  angle  between  the  Housatonic  and  the  Naugatuck, 
18  a  range  with  beds  of  light  grey  granitic  gneiss,  with  mica- 
ceous alternations,  nearly  in  the  line  of  the  Granitic  range,  S. 
of  the  Housatonic,  last  noticed.  Adjoining  the  range  (10,)  S. 
of  the  Housatonic,  the  Western  boundary  of  the  present  forma- 
tion (D,)  is  less  distinctly  marked  than  in  other  parts  of  its 
course ;  but  this  point  will  be  better  explained,  under  the  next 
formation  (E.) 

N.  E.  of  the  Naugatuck,  the  outlines  of  the  present  forma- 
tion (D,)  are  quite  distinctly  marked.  Its  Eastern  boundary 
has  been  already  noticed.  Its  Western  limit  is  marked  by  an 
almost  uninterrupted  range  of  the  peculiar  Micaceous  rock  (a) 
of  the  next  formation  (E,)  which  will  be  described  under  that 
head.  The  general  arrangement  of  its  subordinate  parts  is 
here  similar  to  that  in  the  more  Southern  part  of  its  course. 
The  Porphyritic  range  (1)  is  continued  along  its  Eastern  bor- 
der, as  already  explained.  West  of  this,  the  greater  part  of  the 
formation  is  occupied  by  a  range  (11)  of  dark  grey  sub-porphy- 
litic,  or  smaller  porphyritic  rock,  more  or  less  veined  in  its 
structure,  and  occasionally  sub-hornblendic,  in  which  are  in- 
eluded  subordinate  beds  or  ranges  of  a  very  light  grey  Granitic 
Gneiss,  generally  even,  and  suitable  for  quarrying,  with  dark 
silver-grey  micaceous  alternations.  The  most  extensive  of 
these  (12)  apparently  traverses  the  middle  of  the  formation, 
and  may  be  considered  a  continuation  of  the  Granitic  ranges^ 
farther  S.,  already  noticed.  It  extends  from  the  Naugatuck, 
above  Derby,  by  Bethany  meeting-house,  and  terminates  on  the 
border  of  the  Secondary,  S.  E.  of  Prospect.  Near  its  Northern 
termination,  it  is  accompanied  with  small  beds  of  impure  Lime- 
stone. There  also  extends  through  the  middle  of  the  formation, 
and  apparently  in  connexion  with  the  range  (12,)  a  series  of 
beds  of  a  very  fine-grained,  light  bluish  grey  ferruginous  rock, 
accompanied  in  some  instances  with  Mispickel.     This  line 
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crosses  the  Humphreysville  Turnpike  near  the  gate  S.  E.  of 
that  village,  and  is  observed  in  various  points  S.  W.  of  Beth- 
any, particularly  West  of  the  North  branch  of  Bladen's  brook. 
It  is  apparently  in  the  same  range  with  Bassett's  Mine,  al- 
ready noticed ;  and  still  farther  South,  in  the  Granitic  range  S, 
of  the  Housatonic,  referred  to  the  formation  (E,)  near  its  West- 
ern border,  particularly  at  a  point  S.  of  Huntington  villag6y 
similar  beds  are  observed,  with  traces  of  Limestone,  resembling 
that  at  the  Northern  termination  of  (12,)  just  noticed.  Farther 
researches  may  perhaps  prove  this  a  mineral  range  of  no  little 
importance. 

North  from  Humphreysville  to  the  Straits  (Litchfield  Turn- 
pike,) the  present  formation  (D)  interlocks  much  with  the  next 
formation  (B.)  In  different  points,  where  it  adjoins  that  formr 
ation,  occur  subordinate  tracts  of  large  Porphyritic  rock,  and 
also  of  a  peculiar  silver  grey,*  coarse  flaky  Micaceous  rocky 
often  very  ferruginous,  and  with  interposed  beds  of  coarse 
white  Granite.  In  one  locality  near  the  Litchfield  Turnpikey 
plumbago  has  been  found  in  the  Micaceous  rock  last  noticed. 
North  from  the  Straits,  the  two  formations  (D  and  E,)  extend 
parallel  to  each  other,  in  a  very  even  line,  N.  N.  Easterly,  to  a 
point  not  far  N.  E.  of  Prospect  meeting-house.  The  rocks  of 
the  formation  (D)  are  here  chiefly  dark  grey  sub-porphyritic 
and  porphyritic,  like  those  of  (11,)  with  micaceous  and  granitic 
beds  occasionally  interposed.  Along  its  Western  border,  imme- 
diately adjoining  (E,)  in  a  valley  S.  E.  of  Prospect  village,  ex- 
tends a  narrow  band  of  dark  green  Hornblende,  with  an  inter- 
posed bed  of  white  Limestone,  formerly  quarried.  N.  E.  of 
Prospect,  adjoining  the  Cheshire  and  Waterbury  road,  the 
formations  (D  and  E)  are  apparently  intermingled ;  bands  of 
the  micaceous  rock  (a,)  peculiar  to  (E,)  being  interposed  be- 
tween the  Porphyritic  and  sub-porphyritic  rocks  of  (D,)  along 
the  Western  border  of  the  latter.  Farther  North,  the  two  form* 
ations  are  separated  by  a.  distinct  boundary,  extending  along 
the  declivity  of  the  mountain,  rising  West  of  the  Secondary 
valley,  in  Southington. 
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Near  the  N.  Eastern  point  of  the  present  formation  (D,) 
some  peculiar  varieties  of  rock  present  themselves.  Adjoining 
the  Meriden  and  Waterbary  Turnpike,  a  large  red  Porphy- 
ritic  rock  occurs,  with  dark  sub-porphyritic,  and  dark  mica- 
ceous-hornblendic  alternations.  Farther  North,  at  the  termi- 
nation of  the  formation,  the  prevalent  rock  is  lighter  grey,  more 
granitic,  sub-porphyritic,  and  more  rarely  small  porphyritic, 
with  large  beds  of  a  nearly  white  very  felspathic  granitic 
gneiss.  A  similar  white  granitic  gneiss,  with  ferruginous 
micaceous  alternations  occupies  a  narrow  band  between  the 
red  porphyritic  rock,  just  noticed,  and  the  formation  (E,)  on  the 
West.  Adjoining  the  N.  point  of  the  present  formation  (D,) 
on  the  West,  is  a  range  of  beds  of  dark  green  Hornblende 
rock,  similar  to  that  accompanying  the  Limestone,  S.  E.  of 
Prospect. 

The  Second,  or  more  Western  Trap  Dike,  in  the  Western 
Primary,  traverses  the  present  formation  (D,)  through  the 
greater  part  of  its  extent,  as  will  be  afterwards  explained. 

Viewed  as  a  whole,  the  formation  (D)  presents  on  each  of 
its  two  borders,  a  range  characterized  by  large  porphyritic 
rocks,  while  its  central  part  is  occupied  by  darker  grey  sub-por- 
phyritic rocks,  traversed  by  a  range,  characterized  by  beds  of 
granitic  rock.  The  micaceous  rocks,  accompanying  the  latter, 
may  be  considered  as  expanding  on  the  S.  W.  into  the  subor- 
dinate ranges  (4)  and  (7.)  This  formation,  as  it  approaches 
the  coast,  at  Bridgeport,  apparently  bends  more  to  the  West,  in 
the  direction  of  the  coast,  in  the  same  manner  as  the  Chloritic 
formation  (A,)  already  noticed.  The  porphyritic  range  (1) 
terminates,  however,  at  Bridgeport.  At  its  S.  W.  termination, 
the  formation  (E)  bends  again  more  to  the  South  around  the 
present  formation  (D,)  indicating  a  new  curve  in  the  direction 
of  the  Primary  System.  Towards  the  N.  E.  the  subordinate 
ranges  of  this  formation,  terminate  successively  farther  N.,  in 
the  same  manner  as  has  been  already  noticed  in  the  Chlorite 
Slate  and  Argillite  formations  (A — B  ;)  the  most  Eastern  range 
(1)  terminating,  on  the  South,  in  the  N.  E.  corner  of  Bethany, 
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and  the  most  Western  range  extending  to  a  point  several  miles 
farther  North  in  Southington.  Near  its  Northern  termination, 
this  formation  is  apparently  directed  more  to  the  North,  in  the 
same  manner  as  the  formations  farther  South.  I  have  not  ob* 
served  any  formation  analogous  to  it,  on  the  opposite  side  of  the 
Secondary,  within  tlie  limits  of  the  State. 

E.  A  Micaceous  Formation  (Mica  Slate.) 

This  formation  is  still  more  irregular  in  its  outline  than  the 
preceding,  and  may  be  rather  considered  as  a  range,  along 
which  a  very  peculiar  Micaceous  rock  (a)  is  distributed,  in 
tracts  sometimes  apparently  quite  isolated,  but  in  a  general 
line  of  direction,  N.  Easterly.  This  rock  is  combined  with 
others  of  a  different  character,  forming  alternate  or  adjacent 
tracts ;  the  whole,  combined,  serving  to  complete  the  continuity 
of  the  formation.  Thus  considered,  the  formation  extends 
from  the  Sound,  East  of  the  Saugatnck,  N.  Easterly,  in  a  very 
undulating  course,  to  the  S.  E.  corner  of  Wolcott.  It  does 
not,  however,  there  terminate,  but  expands  in  that  town,  and 
extending  North  and  West,  unites  with  a  Micaceous  forma- 
tion (G,)  to  be  afterwards  described.  Under  the  present  head, 
I  shall  describe  this  formation  only  to  the  point,  where  it  be- 
gins to  extend  Westerly,  nearly  West  of  the  Northern  termin- 
ation of  the  preceding  formation  (D.) 

The  rock  (a,)  peculiar  to  this  formation,  is  a  very  coarse- 
grained, flaky  or  plated  Micaceous  schist,  of  a  peculiar  bluish 
silvery  colour,  with  a  soft  silky  talcose  lustre,  generally  accom- 
panied with  garnets,  and  often  with  staurotides.  Kyanites 
also  accompany  it,  particularly  adjoining  veins  of  limpid 
Quartz,  which  are  not  unfrequent.  In  different  places,  through- 
out a  considerable  part  of  its  extent,  seams  occur  of  a  peculiar 
white,  delicately  fibrous  Talc,  perhaps  associated  with  Buchol- 
zite.  Two  of  these  localities  are  worthy  of  notice,  namely, 
one  on  the  West  bank  of  the  Pequanock,  near  Trumbull 
meeting-house,  and  another  at  the  passage  of  a  branch  (6)  of 
this  finrmation  across  the  HousatoniCy  not  fkv  East  of  Five  Mile 
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river  (Oxford.)  These  two  points  apparently  indicate  the  course 
of  a  range,  in  which  this  peculiarity  is  of  most  frequent  occur- 
rence. I  have  noticed  it  in  several  intermediate  localities,  and 
in  others  farther  S.  W. 

This  coarse-grained  Micaceous  rock  (a)  is  generally  slightly 
fissile,  and  very  tortuous.  It  is  usually  distinctly  felspathic  ; 
the  felspar  of  a  pure  white  (albitic,)  and  occurring  in  veined 
porphyritic  points,  or  in  small  porphjrritic  veins.  Large  beds 
of  interposed,  very  coarse-grained  Granite,  with  a  similar 
white  Felspar,  are  notunfrequent  in  this  rock,  and  indeed  may 
be  considered  characteristic  of  the  range.  These  beds  are 
usually  interrupted  at  short  intervals,  and  in  many  instances, 
succeed  each  other,  in  a  series  of  links,  gradually  running  out, 
and  closely  resembling,  on  a  large  scale,  the  small  porphyritic 
Felspar  veins,  in  the  Micaceous  rock  inclosing  them.  Their 
analogy  to  the  porphyritic  points  of  Felspar,  in  the  preceding 
formation,  has  already  been  hinted  at. 

Beds  of  a  finer  grained,  more  quartzose,  silver  grey  Mica 
Slate,  generally  more  even  and  fissile,  but  sometimes  thicker, 
and  forming  rather  a  variety  of  Micaceous  duartz,  are  occa- 
sionally interposed  in  the  coarser-grained  Micaceous  rock  (a.) 
This  latter  is  generally  accomphnied,  throughout  its  course, 
by  lateral  or  alternate  tracts  of  a  more  felspathic,  porphyritic 
or  sub-porphyritic  veined,  dark  micaceous  seamed  Gneiss  (/?,) 
•generally  quite  hard,  and  not  unfrequently  accompanied  with 
garnets.  It  resembles  strikingly,  in  its  structure,  the  more 
felspathic  varieties  of  the  Micaceous  rock  (a,)  and  differs  firom 
the  porphyritic  and  sub-porphyritic  rocks  of  the  preceding 
formation  (D,)  by  the  less  detached  position  of  its  felspar,  and 
the  arrangement  of  the  latter  in  more  continuous  seams  or 
veins,  with  interposed  seams  or  layers  of  mica.  The  tenden- 
cy, however,  to  the  porphyritic  structure  is  very  obvious,  caus- 
ing a  continual  enlargement  and  contraction  (sometimes  an 
interruption)  of  the  seams  or  veins.  Isolated  tracts  of  white 
felspathic  (Granitic)  rock  also  occur,  in  connexion  with  this 
formation,  which  will  be  afterwards  more  particularly  noticed 
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Beds  of  white  Limestone  occur,  in  detached  points,  either  as- 
sociated with  the  Micaceous  rock  (a,)  or  with  other  rocks,  ac- 
companying the  latter,  throughout  a  great  part  of  the  course 
of  the  present  formation  (E.)  Beds  of  Hornblende  also  ac- 
company this  formation,  particularly  in  connexion  with  the 
porphyritic  veined  rock  (/3,)  more  or  less  resembling  it  in  struc- 
ture, and  like  it,  often  containing  garnets. 

I  shall  not  here  attempt  to  describe  all  the  irregularities  and 
interruptions  in  the  course  of  the  Micaceous  rock  (.)  It  ex^ 
tends,  however,  apparently  in  an  uninterrupted  range  (1,)  from 
the  Sound,  East  of  the  Saugatuck,  to  Greenfield  village,  and 
thence  along  the  West  side  of  Mill  river,  to  a  point  nearly  East 
of  North  Fairfield  (Weston,)  where  it  appears  to  terminate. 
A  branch  of  it  (2)  crosses  Mill  river,  near  the  Black  Rock  and 
Weston  Turnpike,  and  extends  Easterly,  by  the  Baptist  meeting- 
house, in  the  N.  E.  part  of  Fairfield,  round  the  S.  W,  point  of  the 
Granitic  range  of  Huntington  (10,)  noticed  under  the  preceding 
formation,  and  may  be  traced  distinctly  along  the  Eastern  bor- 
der of  that  range  as  far  as  the  Pequanock  in  Trumbull,  and 
may  perhaps  be  regarded  as  continued  in  the  narrow  Micaceous 
band  (9D,)  already  described.  The  main  portion  (3)  of  this 
Eastern  branch  (2)  is  continQed  along  the  West  side  of  the 
Granitic  range  (10)  through  the  centre  of  Trumbull,  where  it 
expands  to  a  ^eater  width,  and  again  subdivides  into  two 
branches ;  one  (4)  continued  along  the  West  side  of  the  Granitic 
range  (10,)  and  of  the  South  point  of  the  branch  (10  D)  of 
the  preceding  formation,  at  least  to  Huntington  village ;  the 
other  (5,)  passing  through  the  Eastern  part  of  Monroe, 
probably  to  the  Housatonic.  A  range  (6)  of  this  Micaceous 
lock  (a)  crosses  that  river,  below  Five  Mile  river  (Oxford,) 
nearly  in  the  same  line  as  the  range  (6,)  and  like  that  charaC'* 
teriaoed  by  the  white  talcose  seams,  already  referred  to.  This 
range  (6)  bends  Easterly,  along  the  North  side  of  the  Hous- 
atonic, to  the  neighbourhood  of  the  Lime  duarries,  above 
Derby,  whence  it  extends  N.  Easterly  to  the  Naugatuck,  and 
then  along  the  West  bank  of  the  latter,  in  a  narrow  rocky 
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ridge,  to  Humphrejrsville.  Farther  North,  it  is  continued 
along  both  sides  of  the  Naugatuck,  with  a  very  irregular  out- 
line, to  the  range  of  Beacon  Mountain  (7.)  In  this  part  of  its 
course  it  is  much  intermingled  with  the  porphyritic  and  sub- 
porphyritic  rocks,  on  the  Western  border  of  the  preceding 
formation  (D,)  on  the  East,  and  with  similar  rocks  (/S)  of  the 
present  formation,  on  the  West.  At  Beacon  Mountain  (7,)  the 
Micaceous  range  (a)  forms  a  remarkable  expansion,  extending 
nearly  East  and  West,  from  a  point  about  two  miles  West  of 
the  Naugatuck,  to  the  Straits  at  the  Litchfield  Turnpike.  It 
then  bends  N.  Easterly,  in  a  high  narrow  ridge  (8)  passing 
through  Prospect  village.  North  of  Prospect,  its  course  is 
indistinct,  being  apparently  interrupted,  and  blended  with  rocks 
of  the  preceding  formation,  as  already  noticed ;  but  South  of 
the  Meriden  and  Waterbury  Turnpike,  it  again  forms  a  con- 
tinuous ridge  (9)  extending  along  the  summit  of  the  mountain, 
West  of  the  Secondary  valley  (Southington,)  to  the  point,  where 
it  expands  Westward. 

The  Micaceous  rock  (a)  is  accompanied,  throughout  its 
course,  by  other  associated  ranges,  as  already  noticed ;  the 
most  remarkable  of  which,  is  the  Granitic  range  of  Hunting- 
ton (10.)  This  commences,  on  the  S.  W.,  near  the  Bridgeport 
and  Newtown  Turnpike,  in  the  S.  part  of  Trumbull,  traverses 
that  town  N.  Easterly,  East  of  the  meeting-house,  and  then  pass- 
ing along  the  ridge  East  of  Huntington  village,  terminates  on 
the  S.  side  of  the  Housatonic,  not  far  above  Derby.  This  range 
consists  chiefly  of  a  white  very  felspathic  rock,  with  seams  of 
white  mica,  distinctly  parallel  in  its  structure,  and  usually 
schistose,  with  subordinate  alternations  of  a  dark  grey  Mica- 
ceous rock,  and  occasional  beds  of  Hornblende.  The  latter 
are  most  abundant  on  its  Eastern  and  Western  borders.  Beds 
of  coarse  White  Granite  also  occur,  particularly  along  its 
Western  border,  where  it  approaches  (10  D.)  One  of  these, 
East  of  Huntington  village,  incloses  a  large  vein  of  pyritife- 
rous  Cluartz.  In  diflerent  points  along  its  Western  border,  N.  E. 
and  S.  E.  of  Huntington  village,  occur  subordinate  beds  of 
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a  light  bluish  grey,  fine-grained,  sub-micaceous  ferruginous 
rock,  accompanied  with  traces  of  Limestone,  already  noticed 
in  connexion  with  a  similar  range,  traversing  the  central  band 
(12)  of  the  formation  (D,)  farther  N.  E.  The  Trap  Dike  con- 
nected with  (D)  traverses  this  range  (10,)  from  near  the  Bridge- 
port and  Newtown  Turnpike,  on  the  S.  W.,  till  it  enters  (10  D,) 
at  the  S.  W.  point  of  the  latter.  This  range  (10)  might  be 
considered  as  in  the  same  line  with  the  Granitic  ranges  con- 
nected with  the  formation  (D,)  namely  (3,)  farther  S.  W.,  and 
(12,)  farther  N.  E. ;  but  it  commences  distinctly  on  the  S.  W. 
within  the  limits  of  the  present  formation  (E,)  and  at  a  point, 
considerably  to  the  N.  W.  of  the  N.  E.  point  of  (3  D.)  The 
granitic  rock,  too,  of  this  range  is  generally  whiter  and  more 
felspathic,  than  that  of  the  latter  range  ;  resembling,  in  this 
respect,  the  coarse  granite  beds  connected  with  the  micaceous 
rock  (a)  of  the  present  formation.  The  range  (12D)  is  ap- 
parently inore  directly  in  its  line,  and  also  more  analogous  in 
its  character.  Granitic  ranges,  of  smaller  extent,  but  of  sim- 
ilar character,  occur  in  other  parts  of  this  formation,  particu- 
larly in  the  Micaceous  range  (4)  S.  W.  of  Huntington  village, 
and  on  the  S.  W.  side  of  the  range  of  Beacon  Mountain,  West 
of  the  Naugatuck  ;  there  rather  in  connexion  with  the  porphy- 
ritic  veined  rock  (iS,)  adjoining  the  Micaceous  range  (a)  on  the 
West 

I  will  now  give  a  brief  outline  of  the  arrangement  of  the 
porphyritic  veined  rock  (/3,)  accompanying  the  present  forma- 
tion. The  range  (6D,)  already  noticed  under  the  preceding 
formation,  as  skirting  the  Micaceous  range  (1)  of  the  present 
formation,  on  the  East,  in  the  neighbourhood  of  Greenfield, 
and  farther  S.  W.,  is  of  a  similar  character.  A  rock  of  a  sim- 
ilar character  also  occurs  on  the  Western  border  of  the  range 
(1,)  East  of  the  valley  of  the  Aspetuck,  sometimes  including 
seams  or  nodules  of  compact  Chlorite.  A  range  of  the  same 
rock  (11,)  is  also  interposed  between  the  branches  (1  and  2) 
of  the  Micaceous  rock  (a,)  commencing  on  Mill  river,  below 
the  Bock-^House  Turnpike  (Fairfield,)  and  extending  along 
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the  West  side  of  the  Micaceous  range  (2 — 3)  through  the 
N.  W.  part  of  Trumbull  into  Monroe.    The  rock  of  this  range 
is  generally  very  fragmentary ;  unbroken  ledges  rarely  appear- 
ing on  the  surface.    It  is  occasionally  accompanied  with  large 
beds  or  subordinate  ranges  of  Hornblende.     This  is  the  case, 
where  it  approaches  the  Micaceous  rock  of  (1)  on  the  ascent 
of  the  ridge  West  of  Mill  river,  at  the  Rock-House  Turnpike. 
An  extensive  and  apparently  isolated  range  of  Hornblende  (12) 
occurs  in  Trumbull,  near  the  line  of  Monroe,  on  the  Western 
border  of  the  Micaceous  range  (3,)  in  eluding  the  Limestone  beds, 
at  Lane's  Trumbull  Mine,  traversed  by  veins  of  Topaz  rock, 
with  fluor,  and  different  metallic  ores  (Copper,  Tungsten,  &c.,) 
and  along  the  East  side  of  the  Newtown  Turnpike,  on  its  S.  W. 
border,  a  series  of  beds  of  coarse  white  Granite,  alternating 
with  pyritiferous  beds  in  the  Hornblende.    In  the  interval  be- 
tween the  two  branches  (4 — 5)  of  the  Micaceous  pck  (a,)  com- 
mences a  wide  range  (13)  of  the  same  porphyritic  veined  rock 
(jS,)  extending  tlirough  the  N.  W.  part  of  Huntington  to  the 
Housatonic,  and  underlying  the  Micaceous  rock  (a,)  as  it  bends 
E.  along  the  N.  side  of  that  river.     This  range  includes  two 
or  three  subordinate  bands  of  the  bluish  silvery  Micaceous  rock 
(a,)  and  apparently  passes,  on  the  East,  into  the  Porphyritic 
range  (10  D.)     North  from  the  Housatonic,  to  its  Northern 
termination,  the  Micaceous  rock  (a)  of  the  present  formation, 
is  usually  accompanied,  along  its  Western  border,  by  a  band 
of  the  same  porphyritic  veined  rock  (i8,)  very  generally  with 
garnets  disseminated,  and  sometimes  associated  with  beds  of  a 
large  porphyritic  rock,  similar  to  that  on  the  Western  border 
of  (D.)    This  is  particularly  the  case  on  the  West  side  of  the 
Naugatuck,  from  Humphreysville  to  the  S.  W.  point  of  Beacon 
mountain,  where  the  range  of  Micaceous  rock  is  very  narrow, 
and  irregular  in  its  outline.    Beds  of  Hornblende  frequently 
accompany  the  porphyritic  veined  rock  (0,)  particularly  at  its 
junction  with  the  Micaceous  rock  («.)    Traces  of  copper  are 
observed  in  a  bed  of  Hornblende,  in  thjit  position.  West  of  the 
Naugatuck  at  Pines'  Bridge  (Oxford.)    In  that  part  of  the 
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present  formation,  extending  from  the  West  point  of  Beacon 
mountain,  to  its  Northern  termination,  the  sub-porphyritic 
veined  variety  of  Hornblende,  with  garnets,  is  generally  found 
along  its  Western  border,  in  connexion  with  the  porphyritic 
veined  rock  {fi.) 

The  detached  deposits  of  White  Limestone,  accompanying 
the  present  formation,  have  already  been  hinted  at.  This  is  a 
pure  limestone,  sometimes  quite  free  from  imbedded  minerals, 
and  of  a  pure  white,  sometimes  more  or  less  blended  with  dif- 
ferent minerals,  particularly  hornblende,  pyroxene  and  mica, 
and  at  times,  very  ferruginous,  from  the  presence  of  iron  pyrites. 
A  bed,  chiefly  composed  of  the  latter  mineral,  is  included  in  the 
North  lime  quarry,  at  duaker's  Farms  (Oxford.)  Generally 
the  beds  of  limestone  are  associated  with  beds  of  hornblende 
and  pyroxene.  This  series  of  Limestone  beds,  may  be  traced, 
in  detached  points,  from  a  locality  near  the  Eastern  line  of 
Westport,  not  far  North  of  the  New  York  Turnpike,  to  the 
locality,  already  noticed  under  (D,)  in  Prospect.  These  beds 
are  found  more  usually  in  the  rocks  adjoining  the  Micaceous 
rock  (a,)  but  sometimes  in  that  rock  itself  The  locality  East 
of  Westport,  is  in  the  latter  position,  and  the  limestone  is  there 
much  blended  with  other  minerals.  The  Limestone  at  Lane's 
Mine  (Trumbull,)  is  associated  with  the  Hornblendic  range 
(12,)  in  which  connexion  it  has  already  been  noticed.  The 
quarries,  S.  of  (Quaker's  Farms  (Oxford,)  are  situated  in  a 
range  of  sub-porphyritic  rock,  not  far  West  of  the  point,  where 
the  Micaceous  range  (6)  crosses  the  Housatonic.  They  will 
again  be  referred  to  under  the  next  formation  (F.)  The  quar- 
ries on  the  Housatonic  above  Derby  (Bassett's)  are  situated 
partly  in  the  Micaceous  rock  (a,)  near  the  point  where  it  bends 
N.  E.  towards  the  Naugatuck,  and  partly  in  the  sub-porphy- 
ritic veined  rock  {(3)  underlying  it  on  the  South.  Small  beds 
of  Limestone,  accompanied  with  Hornblende  and  Pyroxene, 
occur  in  the  same  porphyritic  veined  rock,  underlying  the 
Micaceous  rock  (a)  on  the  West,  in  a  ridge  on  the  West  side 
of  the  Naugatuck,  North  of  Humphreysville.    The  position 
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of  the  Limestone  in  Prospect  has  already  been  noticed  un- 
der (D.) 

The  small  Trap  Dike,  in  the  S.  E.  comer  of  WolcoU,  is 
near  the  West  border  of  the  Micaceous  rock  (a)  of  the  present 
formation,  and  nearly  in  the  line  of  a  series  of  beds  of  gar- 
netiferons  Hornblende,  a  short  distance  N.  E. 

By  recurring  to  the  map,  it  will  be  seen,  that  the  present  for- 
mation (E)  advances  in  its  general  N.  Easterly  direction,  by  a 
series  of  undulations  towards  the  East,  a  fact  which  may  be 
observed  of  the  whole  Primary  Sjrstem  of  the  State.  It  first 
extends  more  N.  N.  Easterly,  along  the  east  side  of  the  Sauga- 
tuck ;  then  more  Easterly,  through  Greenfield,  into  Trumbull ; 
then  again  more  N.  N.  Easterly  to  the  Housatonic,  along  which 
it  bends  Easterly,  and  is  then  directed  N.  N.  E.,  and  even 
Northerly,  aiong  the  Naugatuck,  to  Beacon  Mountain,  where 
it  bears  nearly  East,  to  the  Straits,  and  then  is  again  directed 
N.  N.  Easterly  to  its  termination.  The  direction  and  dip  of 
the  strata  are  very  variable,  as  might  be  supposed,  from  the 
irregularity  of  its  course.  Throughout  a  considerable  part  of 
its  extent,  however,  its  dip  inclines  to  the  East.  This  incli- 
nation also  affects,  to  a  greater  or  less  extent,  the  Western  bor- 
der of  the  preceding  formation  (D.) 

F.    (Gneiss.) 

Under  this  head,  is  comprehended  a  group  of  formations, 
rather  than  a  single  well  marked  formation.  They  are,  how- 
ever, combined  in  such  a  manner,  as  to  present  a  distinctly  sys- 
tematic arrangement.  The  rocks,  included  under  this  head, 
may  be  arranged  in  three  general  classes,  namely :  1st,  A  dark 
blue  micaceous  rock,  finer  grained  and  harder,  than  that  of  the 
preceding  formation  (a  E,)  generally  abounding  in  small  Gra- 
nitic seams  or  veins,  and  then  much  contorted,  and  alternating 
more  or  less  with  beds  of  Felspathic  (Granitic)  rock,  which 
often  largely  predominate,  so  as  to  give  a  character  to  such 
parts  of  the  formation.  The  Granitic  rock  is,  indeed,  the  most 
abundant,  throughout  the  greater  part  of  the  district,  where 
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this  class  of  rocks  occurs,  namely,  the  S.  E.  part  of  the  pres* 
ent  division  (P,)  so  much  so  that  this  part  of  (F)  might  well 
be  called  a  Granitic  formation  ;  still  the  Micaceous  rock  is  the 
most  distinctly  characteristic.  2d,  Different  varieties  of  Por- 
phyritic  and  sub-porphyritic  rock,  occurring  in  a  series  of  de- 
tached local  formations,  throughout  a  great  part  of  the  ex* 
tent  of  the  entire  range  (F,)  and  with  characters  differing  more 
or  less  in  the  different  formations.  3d,  A  dark  grey,  silvery 
shaded  Micaceous  rock,  more  or  less  veined  and  contorted,  like 
the  Micaceous  rock  of  the  first  class,  and  like  that  too,  abound* 
ing  more  or  less  in  Granitic  alternations,  or  subordinate  forma- 
tions. It  extends  in  a  range  along  the  Western  border  of  the 
present  division  (F,)  and  also  occupies  the  greater  part  of  its 
N.  Eastern  portion,  North  of  the  Housatonic,  presenting  a 
greater  number  of  varieties  than  occur  in  the  rocks  of  the  first 
class. 

The  entire  range  (F)  extends  from  the  Sound,  in  a  N.  East- 
erly direction,  to  the  extension  of  the  Micaceous  range  (Ea) 
Westward,  already  noticed.  It  adjoins  the  Sound,  on  the 
South,  from  the  Saugatuck  Westward,  till  it  enters  New  York 
State.  On  the  East,  it  is  bounded  by  the  preceding  formation 
(E;)ontheN.  E.  by  the  extension  of  the  latter  Westward  (GI;) 
on  the  N.  W.  (towards  the  North,)  by  an  extensive  Micaceous 
(Mica  Slate)  formation  (G  3,)  traversing  Litchfield  Co.,  and 
connected  with  the  extension  of  E  (Gl,)  and  (towards  the 
South,)  by  the  Calciferous  range  (H,)  next  west  in  the  series. 
The  general  direction  or  axis  of  this  range  is  quite  N.  E.  It 
extends,  in  a  wide  band,  through  the  centre  of  Fairfield  Co., 
and  through  the  N.  W.  part  of  New  Haven  Co.,  and  just  en- 
ters the  S.  E.  corner  of  Litchfield  Co. 

Before  proceeding  to  any  farther  remarks  upon  it,  as  a  whole, 
I  will  briefly  describe  the  more  important  subordinate  forma- 
tions of  which  it  is  composed ;  beginning  at  its  S.  W.  point, 
where  it  enters  Greenwich,  from  New  York. 

(1.)  A  dark  micaceous  sub-porphyritic  and  porphyritic  forma- 
tion, generally  with  more  or  less  Hornblende  disseminated,  oc- 
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cupying  a  considerable  part  of  the  towns  of  Stamford  and 
Greenwich,  and  extending*  along  the  Sound,  from  the  East 
side  of  Stamford  Harbour  into  New  York  State.    The  most 
characteristic  rock  of  this  formation  is  a  very  dark  micaceous 
sub-hornblendic  rock,  generally  very  decomposible,  and  cleav- 
ing concentrically,  like  the  rock,  in  Green&eld,  noticed  under 
(8  D,)  and  accompanied  with  thicker  bedded  alternations,  of  a 
similar  composition,  but  less  decomposible,  with  porpbyritic 
points  of  purple  Felspar.    This  latter  variety  often  breaks  in 
large  square  blocks,  like  Trap.     These  two  varieties  more 
generally  occur  along  the  N.  W.  border  of  this  formation,  be- 
tween Byram  and  Miannus  rivers,  in  Greenwich.    Subordinate 
ranges,  more  abundant  in  the  central  part  of  the  formation, 
present  a  lighter  grey  variety,  more  felspathic  veined  or  striped, 
and  less  decomposible,  but  still  characterized  by  seams  of  dark 
Mica.     This  rock  is  generally  quite  even  and  fissile,  and  is 
much  quarried  in  Greenwich,  for  flagging  and  coarse  construc- 
tions.    Usually  it  contains  very  little  Hornblende  disseminated. 
Along  the  Eastern  border  of  this  formation,  particularly  North 
of  Stamford  village,  is  a  subordinate  range  of  a  light  bluish 
grey,  large  porpbyritic,  thicker  bedded  rock,  with  sub-porphy- 
ritic  alternations,  similar  to  the  variety  last  noticed.    Subordi- 
nate ranges,  generally  of  moderate  width,  of  a  rather  coarse- 
grained stratified  or  parallel  Felspathic  rock  (Granitic  Gneiss,) 
quarried,  quite  extensively,  as  Granite,  in  Greenwich,  traverse 
the  formation,  accompanied  immediately  by  more  micaceous, 
less  sub-porphyritic  beds,  than  those  occurring  in  most  other 
parts  of  it.     Beds  of  coarse  White  and  Red  felspathic  Granite 
also  occur,  with  similar  associations,  as  the  latter.    A  range  of 
beds  of  a  coarse  White  Granite,  just  West  of  Stamford  village, 
alternates  with  a  very  Micaceous  rock,  with  garnets.    Subor- 
dinate ranges  of  Hornblende  also  occur ;  partly  of  a  uniform 
dark  green,  and  rather  thinly  shistose  ;  partly  thicker  bedded, 
and  sub-porphyritic  (Sienitic.)    A  small  isolated  range  of  the 
latter  kind,  occurs  on  the  Eastern  border  of  the  present  forma- 
tion, West  of  Noriton  river  (Stamford.)    This  is  generally  very 
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thick  and  massive,  composed  chiefly  of  Hornblende,  and  break- 
ing in  large  prismatic  trap-like  blocks.  Beds  of  Serpentine 
occur  in  this  formation,  in  West  Greenwich  and  Rye,  (N.  Y.) 
The  subordinate  beds  and  ranges  (Granitic  and  Hornblendic,) 
accompanying  this  formation,  are  apparently  of  no  great  ex- 
tent, in  the  same  line  of  direction,  but  are  subject  to  interrup- 
tion, and  either  isolated,  or  succeeded  by  other  similar  ranges, 
in  a  different  line.  This  fact  is  indeed  common  to  the  whole 
Primary  arrangement.  The  present  formation  (1)  is  surround- 
ed by  rocks  of  the  first  and  third  classes :  by  those  of  the  first 
class,  on  the  East,  and  by  those  of  the  third,  on  the  N.  W.  and 
North.  The  rocks  of  each  class  assume  a  peculiar  character, 
near  the  line  of  junction  with  this  formation,  as  will  be  here- 
after noticed.  The  two  divisions  marked  by  the  rocks  of* the 
first  and  third  classes,  meet  near  the  village  of  North  Stam- 
ford, and  the  peculiar  varieties  adjoining  the  formation  (1)  are 
apparently  continued,  some  distance,  in  a  range  extending  N. 
Easterly  from  that  point,  between  the  two  divisions; 

(2.)  An  extensive  range.  East  of  (1,)  chiefly  occupied  by  the 
dark  blue  micaceous  veined  and  Granitic  rocks  of  the  first 
class.  This  range  extends  along  the  Sound,  from  the  prece- 
ding formation  (1,)  to  the  Saugatuck,  and  in  a  N.  E.  direction 
to  the  borders  of  Newtown  and  Monroe.  Its  outline,  in  the 
latter  direction,  is  very  irregular ;  it  being  succeeded  in  the 
line  of  its  bearing,  by  a  series  of  porphyritic  rocks  (6,)  the  two 
ranges  mutually  indenting  each  other,  or  processes  from  the 
main  body  of  each,  extending  into  the  other,  to  a  greater  or 
less  distance.  The  greater  part  of  the  present  range  (2)  is 
composed  of  the  two  leading  rocks  of  the  first  class  (the  dark 
blue  micaceous  veined,  and  the  white  Felspathic  or  Granitic.) 
These  two  rocks  predominate  respectively  in  different  portions 
of  the  range ;  the  Felspathic,  especially,  apparently  forming  a 
series  of  isolated  sub-formations,  with  ranges,  in  which  the 
micaceous  rock  predominates,  interposed.  The  micaceous 
rock  of  the  present  range  (2)  frequently  has  a  distinctly  talcose 
aspect    This  is  particularly  true  of  a  subordinate  range,  near 
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its  Eastern  border,  East  of  the  Aspetuck,  in  the  S.  E.  part  of 
Weston,  in  which  the  rock  is  also  very  ferruginous.  It  is  more 
remarkably  the  case  with  another  subordinate  range,  (to  be 
hereafter  described,)  adjoining  the  formation  (1,)  on  the  East, 
in  the  valley  of  Noriton  river.  The  Granitic  rock  of  the 
present  range  (2)  is  generally  white  felspathic,  hard,  and 
sometimes  very  prismatic,  and  usually  with  parallel  seams  of 
white  or  slightly  bluish  Mica.  The  most  extensive  subordi- 
nate ranges  of  this  rock,  are  between  the  Saugatuck  and  Nor- 
walk  rivers,  adjoining  the  Sound,  and  in  the  Northern  part 
of  a  very  rocky  tract,  called  the  Devil's  Den,  near  the  bor- 
ders of  Weston  and  Reading.  This  latter  is  perhaps  rather 
on  the  Eastern  border  of  the  rocks  of  the  third  class.  In 
these  two  subordinate  ranges  the  Granitic  rock  largely  pre- 
dominates. In  other  parts  of  the  range  (2,)  the  Micaceous 
and  Granitic  rocks  are  either  more  equally  distributed,  or  the 
former  predominates.  Still,  smaller  tracts  frequently  occur, 
in  which  the  Granitic  rock  prevails,  particularly  on  both  sides 
of  the  mouth  of  Noriton  river ;  West  of  the  mouth  of  Norwalk 
river ;  in  the  high  ridge  between  Norwalk  river  and  the  Nor- 
walk and  Newtown  Turnpike,  North  of  Norwalk  Borough, 
on  the  East  side  of  which  it  breaks  in  very  small  prismatic 
fragments  ;  and  in  a  ridge  S.  W.  of  Wilton  village,  and  East 
of  New  Canaan  river. 

Along  the  Western  border  of  the  range  (2,)  where  it  approach- 
es the  formation  (1,)  there  frequently  occurs  a  coarser-grained, 
dark  blue,  more  talcose  Micaceous  rock,  often  with  thick 
seams  of  a  greenish  Talc,  and  with  included  granitic  beds,  gen- 
erally coarse-grained,  with  red  felspar,  and  also  with  seams  of 
a  light  greenish  Talc.  These  sub-talcose  rocks  occur  espe- 
cially adjoining  the  valley  of  Noriton  river,  and  apparently  ex- 
tend in  a  N.  E.  direction  to  New  Canaan  village.  The  country, 
throughout  their  range,  is  generally,  however,  very  much  cov- 
ered with  Diluvium,  the  rock  appearing  on  the  surface,  only 
at  remote  intervals.  I  have  already  observed,  that  a  subordi- 
nate range  extends  N.  E.  from  the  N.  E.  point  of  the  formation 
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(1,)  separating  the  rocks  of  the  Ist  and  3d  classes  of  (F.)  The 
basis  rock  is  there  a  darker  (nearly  black)  micaceous  schist, 
with  beds  and  veins,  rarely  large,  of  a  generally  coarse-grained 
red  and  white  felspathic  Granite,  and  also  with  beds  of  Horn- 
blendic  and  sub-hornblendic  rock,  and  in  some  instances  with 
small  beds  of  Asbestos  Hornblende.  This  subordinate  range 
extends  along  a  valley  opening  N.  Easterly,  from  the  valley  of 
Mill  river  (near  North  Stamford,)  North  of  New  Canaan. 

Within  the  limits  of  the  range  (2,)  occur  several  smaller 
tracts  of  sub-porphyritic  and  porphyritic  rock,  similar  to  that 
of  the  Greenwich  formation  (1.)  The  most  remarkable  of 
these  (a)  occupies  a  considerable  extent  in  the  South  part  of 
Darien,  and  is  bordered  on  the  North,  by  small  ranges  of 
Hornblende,  partly  sub-porphyritic  (Sienitic,)  with  beds  of 
coarse  Granite,  accompanying  them.  Subordinate  tracts  of 
Granitic  rock  also  traverse  the  sub-porphyritic  rock,  as  in  the 
Greenwich  formation.  The  rock  of  this  range  is  generally 
with  a  very  dark  micaceouS;  often  sub-hornblendic  ground, 
with  smaller  white,  and  larger  purple  porphyritic  points  of 
felspar.  Like  the  sub-hornblendic  varieties  of  Greenwich,  it 
is  often  very  decomposible.  It  is  separated  from  the  formation 
(1,)  by  the  Granitic  tract,  at  the  mouth  of  Noriton  river,  al- 
ready noticed.  Another  tract  of  smaller  extent  (/3,)  ranging 
in  a  N.  Easterly  direction,  traverses  a  ridge  between  Norwalk 
and  Five  Mile  river,  S.  of  the  New  York  Turnpike.  This  is 
quite  narrow,  and  is  mterposed  between  the  blue  micaceous 
rocks  of  the  present  range  (2.)  The  rock  is  less  sub-porphy- 
ritic than  that  of  the  former  tract,  is  distinctly  sub-hornblendic, 
and  of  a  dark  green  colour,  with  porphyritic  chloritic  patches 
of  a  lighter  green,  very  striking  on  its  weathered  surface.  A 
large  plain  at  the  junction  of  the  Sangatuck  and  Aspetuck 
rivers,  is  apparently  underlaid  by  a  similar  sub-porphyritic 
rock  (7,)  also  greenish  and  sub-chloritic,  with  thicker  bedded, 
more  hornblendic  alternations.  The  rock  is  here  very  decom- 
posible, and  rarely  appears  unbroken  on  the  surface.  This 
subordinate  range  apparently  extendi  some  distance  S.  W. 
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through  a  valley  opening  towards  Norwalk  Borough  (that  of 
the  Newtown  Turnpike,)  where  it  is  accompanied  with  a  light 
green  Pyroxenic  rock,  with  traces  of  Limestone.  N.  E.  from 
this  plain,  within  the  limits  of  (F,)  East  of  the  Saugatuck,  the 
rocks  of  the  1st  and  2d  classes  are  much  intermingled,  in  appa- 
rently alternate  ranges  ;  those  of  the  1st  class  diminishing,  and 
those  of  the  2d  class  enlarging  into  the  extensive  Porphyritic 
formation  (6,)  in  Monroe.  In  these  ranges  of  the  2d  class, 
large  porphyritic  rocks  occur,  similar  to  those  of  the  main 
formation  in  Monroe. 

Subordinate  beds  of  Hornblende,  both  uniform  and  thinly 
schistose,  and  sub-porphyritic  (Sienitic,)  occur  at  different 
points,  in  the  Micaceous  and  Granitic  rocks  of  the  range  (2 ;) 
generally  associated  with  a  darker,  more  ferruginous  variety 
of  Micaceous  rock,  sometimes  greenish  and  sub-chloritic.  The 
particular  direction  of  the  present  range  (2)  will  be  better 
explained,  after  having  completed  the  details  of  the  entire 
range  (F.) 

3.  Under  this  head  I  include  the  rocks  of  the  3d  class,  ex- 
tending from  New  York  State,  through  the  Northern  part  of 
Greenwich,  Stamford  and  New  Canaan,  into  the  limits  of  Wil- 
ton and  Ridgefield.  The  line  of  the  State,  along  the  N.  bor- 
der of  the  three  first  of  these  towns,  passes  through  this  range, 
for  the  greater  part  of  its  distance.  This  range  (3)  is  interpo- 
sed between  the  sub-porphyritic  formation  (1,)  and  the  range  (2,) 
on  the  S.  E.,  and  the  Calciferous  formation  (H,)  on  the  N.  W., 
and  is  terminated  on  the  N.  E.  by  a  sub-porphyritic  and  por- 
phyritic formation  (4,)  in  Wilton,  similar  to  that  in  Green- 
wich (1.)  The  characteristic  Micaceous  rock  of  the  present 
range  (3)  has  already  been  noticed.  It  has  generally  a  dark 
or  black  ground,  with  peculiar  light  silvery  shades  or  re- 
flections. Occasionally,  particularly  on  its  S.  E.  border,  ad- 
joining (1,)  it  has  a  dark  bluish  somewhat  plumbaginous  tint, 
and  a  more  talcose  aspect,  and  is  then  generally  associated  with 
red  felspar.  The  granitic  rock  of  the  range  is  generally  white 
felspathic,  with  a  structure  more  or  less  distinctly  veined  por- 
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phyritic;  this  peculiarity  becoming  more  striking,  as  it  ap- 
proaches the  Calciferous  formation  (H)  on  the  N.  W.  Along 
the  S.  E.  border  of  the  range,  adjoining  (1,)  large  beds  of  coarse 
reddish  Granite  frequently  occur,  forming  indeed  in  some 
parts  a  continuous  range,  and  accompanied  with  the  bluish 
sub-talcose  micaceous  rock,  just  referred  to.  The  Granite  it- 
self also  includes  talcose  seams,  sometimes  very  decomposible. 
The  rocks  here  resemble  those  along  the  West  border  of  (2,) 
already  noticed.  Asbestos  Hornblende  occurs  in  this  part  of 
the  range,  in  Stanwich.  The  granitic  rock  is  most  abundant 
in  the  central  part  of  the  present  range  (3;)  the  micaceous 
rock,  on  its  borders.  Thus  a  range  of  white  or  light  grey 
Granitic  rock  may  be  traced  from  Byram  river,  through  North 
Greenwich,  Stanwich,  and  the  village  of  Long  Ridge,  in  the 
N.  W.  part  of  Stamford,  in  which  very  few  Micaceous  alter- 
nations are  observable.  In  the  same  direction.  East  of  Mill 
river  (Stamford,)  and  North  of  the  valley,  extending  N.  E.  from 
North  Stamford,  already  noticed,  an  apparently  isolated  range, 
composed  almost  entirely  of  a  white  felspathic  rock  (Granitic 
Gneiss,)  with  very  slight  micaceous  alternations,  bears  N.  E> 
into  Ridgofield,  terminating  near  the  North  end  of  that  village. 
The  rock  resembles  that  of  the  range,  farther  S.  W.,  and  like 
that,  becomes  more  porphyritic,  in  its  structure,  as  it  approach- 
es the  Calciferous  formation  (H,)  on  the  West.  It  adjoins  this 
latter  formation  immediately  on  the  West ;  its  Western  bound- 
ary extending  along  the  East  side  of  the  Limestone  valley  of 
Mill  river,  in  Poundridge  and  South  Salem  (N.  Y.,)  while  on 
the  North,  it  adjoins  the  same  Limestone  valley,  as  it  bears 
Eastward,  through  Ridgefield,  into  the  N.  W.  corner  of  Read- 
ing. Occasional  beds  of  Hornblende,  generally  a  very  dark, 
even,' uniform  schist,  occur  in  the  present  range  (3,)  particu- 
larly in  its  S.  W.  part,  in  North  Greenwich. 

4.  Under  this  head,  is  included  a  range  of  considerable  ex- 
lent,  in  Wilton,  extending  N.  into  Ridgefield  and  Reading,  and 
East,  into  the  N.  W.  corner  of  Weston.  It  consists  chiefly  of  a 
daric  sub-porpbyritic,  more  rarely  porphyritic,  rock,  similar  to 
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that  of  Greenwich  (I,)  and  like  that,  generally  more  or  less 
sab-hornbiendic.  It  includes  subordinate  beds,  usually  small, 
of  a  white  Granitic  rock,  adjoining  which  the  Micaceous  rock  is 
generally  less  sub-porphyritic.  It  is  divided,  nearly  through 
its  middle,  by  a  range  of  a  different  character  (jS,)  passing,  (near 
its  southern  termination,)  through  Wilton  village,  and  thence 
^tending  North,  along  the  valley  of  Norwalk  river,  into  Read- 
ing. This  range,  at  its  S.  point,  consists  of  a  rather  coarse- 
grained Granitic  rock,  with  red  and  white  Felspar,  greenish 
Talco-Chloritic  seams,  and  veins  of  a  bluish  Q,uartz,  with^y- 
rites.  It  is  arranged  in  large  granite-like  beds,  but  is  distinctly 
parallel  in  its  structure,  and  with  slight  micaceous  or  sub-horn- 
blendic  alternations,  also  pyritiferous.  Generally  it  breaks  in 
large  or  small  jointed  fragments.  N.  of  Wilton  village,  and 
West  of  the  Granitic  range,  just  noticed,  commences  a  high 
ridge  of  a  dark  grey,  silvery  shaded,  rather  coarse-grained  Mi- 
caceous rock,  with  garnets  (sometimes  very  large.)  This  mi- 
caceous range  contains,  at  its  S.  point,  a  large  interposed  bed 
of  Asbestos  Hornblende  rock,  in  which  the  asbestiform  Horn- 
blende is  more  or  less  blended  with  Talc,  and  farther  N.  a 
rather  thin  bed  of  a  nearly  white,  very  soft  Talcose  Slate,  used 
(by  Mr.  Godfrey)  in  the  manufacture  of  stone  paint.  Large 
beds  of  very  coarse  white  Granite  aecompany  this  micaceous 
range,  particularly  towards  the  North.  In  one  of  these  is  situ- 
ated the  old  excavation,  on  the  East  side  of  Norwalk  river,  in 
the  N.  part  of  Wilton,  known  as  the  Silver  Mine,  in  the  rub- 
bish of  which  is  found  Galena  and  Copper  Pyrites.  This  mi- 
caceous range  is  continued  North  into  the  formation  (5,)  next 
to  be  described.  The  peculiar  sub-porphyritic  rock  of  (4)  is 
thus  divided  into  two  sections,  which  might  even  be  considered 
as  distinct  formations.  That  on  the  West  (a,)  more  uniformly 
resembles  that  of  Greenwich  (1,)  and  is  usually  distinctly  sub- 
hornblendic,  particularly  along  its  Eastern  border,  adjoining 
the  valley  of  Norwalk  river,  where  it  contains  subordinate  beds 
of  Hornblende  and  green  Pyroxene.  Its  thicker  beds  are  there 
distinctly  porphyritic,  with  white  felspar,  in  a  very  dark  ground, 
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presenting  a  striking  contrast  on  their  weathered  surface.  Fai^ 
ther  N.  it  crosses  the  valley  of  the  stream,  last  mentioned,  and 
near  the  S.  W.  corner  of  Reading,  includes  a  locality  of  Mag- 
netic Iron,  consisting  of  small  veins  or  seams  in  a  bed  of 
duartz.  It  extends  still  farther  up  the  valley  of  Norwalk 
river,  occupying  a  ridge  West  of  the  same,  and  East  of  the 
Granitic  range  of  Ridgefield,  along  which  it  is  continued  nearly 
to  the  Eastern  border  of  the  Calciferous  formation  (H.)  The 
Eastern  section  (7)  consists  partly  of  a  similar  dark  sub-por- 
phyritic  sub-hornblendic  rock,  particularly  along  its  Eastern 
border,  and  partly  of  a  lighter  grey,  more  veined  sub-porphyritic 
variety,  somewhat  resembling  the  veined  sub-porphyritic  rock 
(iS)  of  the  preceding  formation  (E,)  with  alternations  of  a  dark 
blue  Micaceous  rock,  similar  to  that  of  class  1st  (F,)  extend- 
ing particularly  along  the  East  side  of  the  middle  Micaceous 
range  (i8,)  above  noticed.  Along  the  Eastern  border  of  this 
Eastern  section  extends  a  long  range  of  the  dark  blue  Micaf- 
ceous  rock  of  class  1st,  more  or  less  accompanied  with  Granitic 
alternations.  This  range,  wliich  properly  belongs  to  the  divis- 
ion (F2,)  occupies  a  rocky  ridge  along  the  West  side  of  the 
Saugatuck,  whence  it  extends  N.  Easterly  across  that  stream 
and  the  Aspetuck,  into  the  S.  E.  part  of  Reading.  The  Gra- 
nitic range  of  the  Devil's  Den,  already  noticed,  extends  along 
the  West  border  of  this  latter  range,  and  is  situated  nearly  in 
the  line  of  the  East  section  (7)  of  (4,)  in  a  N.  E.  direction.  It 
consists,  like  the  Granitic  rauge  of  Ridgefield,  almost  entirely 
of  a  white  felspathic  (granitic)  rock,  with  but  few  Micaceous 
alternations.  It  contains,  however,  subordinate  beds  of  Horn- 
blende, one  of  which.  East  of  the  Saugatuck,  consists  of  a  very 
pure,  large  prismatic,  sonorous  Hornblende  rock,  taken  for  Iron 
ore,  included  in  a  very  decomposible,  dark  micaceous,  sub- 
hornblendic  rock. 

6.  Under  this  head,  is  included  a  range  of  dark  grey,  silvery 
shaded  Micaceous  rock,  similar  to  that  of  the  range  (3,)  farther 
S.  W.,  but  with  some  peculiar  characters.  It  is  obviously,  how- 
ever, a  continuation  of  the  rocks  of  the  3d  class  (F,)  toward* 
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ttie  N.  E.  The  middle  Micaceous  range  (j3)  of  (4)  is  contin* 
tied  alon^  the  S.  E.  border  of  the  present  range  (5,)  adjoining 
the  Granitic  range,  last  noticed,  at  least  to  the  Aspetuck,  N.  of 
Reading  Church,  and  throughout  presents  more  the  usual  char- 
acters of  Mica  Slate,  than  the  rock  of  other  parts  of  the  range  (5.) 
It  sometimes  contains  very  large  garnets,  and  is  generally  ac- 
companied, more  or  less,  with  beds  of  very  coarse  Granite. 
Along  the  Western  border  of  this  Micaceous  range  (j9,)  extends 
ft  narrow  range  of  dark  sub-porphyritic  sub-hornblendic  rock 
(6,)  apparently  continued  from  the  Western  section  (a)  of  (4) 
into  the  Porphyritic  range  of  Newtown  (6^;)  but  its  conti- 
nuity throughout  I  have  not  yet  determined.  The  rock,  in 
this  sub-porphyritic  range,  is  similar  to  that  on  the  Eastern  bor- 
der of  the  Western  section  of  (4,)  and  like  it  abounds  in  Horn- 
blende. West  of  this,  the  prevailing  rock  (s)  is  a  more  or 
less  contorted,  dark  grey,  bright  silvery  shaded  Micaceous 
schist,  with  a  peculiar  talcose  aspect,  and  often  with  garnets. 
Occasionally  very  ferruginous  beds  occur,  generally  with  a 
peculiar  bluish  tint,  and  with  traces  of  plumbago.  Ferruginous 
beds  of  a  similar  character,  also  occur  in  the  range  (3.)  Large 
beds  of  white  Granitic  rock  extend  through  the  middle  of  this 
Western  section  (s)  of  (5,)  partly  very  suitable  for  quarrying, 
and  including  Judson's  well  known  quarry  in  the  West  part  of 
Newtown.  Smaller  Granitic  beds  also  occur  in  the  more  late- 
ral portions  of  the  same  division  of  (5,)  but  these  are  quite  sub- 
ordinate to  the  including  Micaceous  rocks,  while  the  Granitic 
rock  in  the  middle  portion,  above  noticed,  generally  predomi- 
nates. This  Western  section  (5  e)  extends  from  near  the  S.  W. 
comer  of  Reading,  in  a  N.  Easterly  direction,  through  the  N. 
part  of  that  town,  and  along  the  high  ridge,  W.  of  Newtown 
village,  to  the  Southern  border  of  the  Micaceous  (Mica  Slate) 
formation  (G)  of  Litchfield  County.  Adjoining  its  S.  W.  ex- 
tremity, on  the  N.  W.,  between  the  Saugatuck  and  Norwalk 
rivers,  is  a  circumscribed  formation  (0  <>f  a  light  grey  Granitic 
rock  (gneiss,)  perhaps  connected  with  that  traversing  the  range 
(6  s,)  just  noticedi  and  forming  a  connecting  link  between  it 
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and  the  Granitic  range  of  Ridgefield,  at  the  N.  E.  terminatiou 
of  (3.)  It  is  generally  distinctly  parallel  in  its  structure,  but 
with  very  slight  Micaceous  alternations,  and  is  partly  re- 
markable for  its  very  regular  prismatic  cleavages.  It  is  also 
occasionally  very  suitable  for  quarrying,  and  includes  the 
quarry  of  Topstone  Hill  (Reading,)  where  it  is  quarried  chiefly 
by  means  of  its  natural  cleavages.  This  isolated  Granitic 
range  (?)  is  bounded  on  the  S.  W.  by  the  Northern  point  of 
the  Western  section  (a)  of  the  sub-porphyritic  range  (4,)  and  on 
the  N.  by  the  Calciferous  formation  (H.)  Along  the  West- 
ern border  of  the  range  (5,)  between  Reading  and  Bethel,  and 
adjoining  the  Calciferous  formation  (H,)  is  a  line  of  porphy- 
ritic  rocks,  which  will  be  noticed  under  the  latter. 

(6.)  Under  this  head,  is  included  an  extensive  series  of  por- 
phyritic  and  sub-porphyritic  rocks,  extending  transversely 
nearly  across  the  entire  width  of  the  present  leading  range  (F,) 
chiefly  in  the  towns  of  Newtown  and  Monroe.  It  there  com- 
poses a  large  and  well  marked  formation,  strikingly  character- 
ized by  its  porphyritic  structure.  I  have  already  observed, 
that  several  narrow  sub-porphyritic  (occasionally  porphyritic) 
ranges,  subordinate  to  the  micaceous  formation  (2,)  on  the  N.  E., 
extend,  in  that  direction,  into,  and  coalesce  with  the  present 
formation  (6,)  on  the  East,  and  that  the  sub-porphyritic  band  (^,) 
traversing  the  range  (5,)  apparently  also  terminates  in  the  pre- 
sent formation  (6,)  on  the  West.  The  long  subordinate  range 
of  the  blue  Micaceous  rock  of  (2,)  already  noticed  as  extending 
into  the  Eastern  part  of  Reading,  would,  if  continued,  extend 
through  the  middle  of  the  present  formation  (6.)  In  the  East- 
ern part  of  this  formation,  in  the  N.  E.  part  of  Weston,  and  in 
Monroe,  a  white  or  bluish  porphyritic  Felspar  predominates; 
in  the  Western  part,  in  Newtown,  a  reddish  porphyritic  Fel- 
spar is  most  common.  Exceptions,  however,  occur  in  both 
sections. 

The  Eastern  section  (a)  first  commences  as  a  distinct  forma- 
tion, N.  E.  of  North  Fairfield  village  (Weston,)  whence  it  ex- 
tends through  the  Western  part  of  Monroe,  and  the  Eastern 
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part  of  Newtown  (Zoar,)  to  the  Housatonic,  near  Zoar  Bridge, 
where  it  crosses  that  river  in  quite  a  narrow  range,  and  is  con- 
tinued up  the  valley  of  Eight  Mile  river,  at  least  to  duaker's 
Farms  (Oxford.)  On  the  East,  this  section  passes  into  the 
porphyritic  veined  rock  (jS)  of  the  preceding  formation  (E.) 
This  line  of  junction  passes  West  of  Tashua  Church,  and 
along  the  Western  base  of  the  ridge  at  Monroe  village.  On 
the  Western  slope  of  that  ridge,  occurs  a  band  of  the  coarse 
silvery  bhie  Micaceous  rock  (aE,)  nearly  in  the  line  of  section 
(1)  of  that  formation.  The  celebrated  metalliferous  Q^uartz 
vein  of  Lane's  Mine  (Monroe,)  lies  near  the  Western  border  of 
the  porphyritic  veined  rock  (iSE.)  The  lime  quarries.  South 
of  Quaker's  Farms  (Oxford,)  are  situated  on  the  Eastern  bor- 
der of  the  Northern  point  of  the  present  section,  in  a  ridge  ex- 
tending along  the  West  side  of  Eight  Mile  river,  just  N.  of  the 
Housatonic.  Two  distinct  beds  of  Limestone  are  here  ob- 
served, in  the  same  range  N.  N.  E.,  bordered  by  a  dark  sub- 
porphyritic  rock,  with  included  Porphyritic  and  Granitic  beds, 
and  a  coarser  blue  micaceous  veined  rock ;  the  latter  some- 
what resembling  the  Micaceous  rock  (aE.)  Beds  of  Horn- 
blende, sometimes  with  garnets,  also  accompany  the  Lime- 
stone. 

The  most  characteristic  rock  of  the  present  section  (6  a,)  is  a 
large  porphyritic,  light  grey,  thick  bedded,  sub-granitic  rock ; 
generally  with  white  felspar,  and  silver-grey  mica ;  sometimes 
with  sub-reddish  or  purple  felspar,  and  darker  greenish  mica. 
This  alternates  with  a  darker  grey  sub-porphyritic  rock,  occa- 
sionally sub-homblendic,  particularly  when  associated  with  the 
reddish  porphyritic  variety.  Subordinate  beds  of  Hornblende 
sometimes  occur ;  also  beds  of  coarse  white  or  reddish  Granite. 
The  Granite  often  has  a  distinctly  porphyritic  structure,  even  in 
the  smaller  veins.  Beds  of  Granitic  Gneiss  are  less  frequent 
than  in  the  range  (2,)  in  the  same  line  S.  W.  When  they  do 
occur,  they  are  generally  associated  with  a  more  micaceous, 
less  sub-porphyritic  rock,  than  that  which  accompanies  the 
large  porphyritic  beds.    In  Weston,  occurs  a  dark  green  sub- 
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chloritic,  sub-hornblendic  variety  of  sub-porphyritic  rock, 
which  may  be  traced,  in  a  narrow  range,  by  North  Fair&eld 
village,  along  the  East  side  of  the  Aspetuck,  to  the  plain  at  the 
junction  of  that  stream  with  the  Saiigatuck,  already  noticed 
uqder  (2.)  In  general,  the  greater  portion  of  this  Eastern 
section  (6a,)  in  Weston,  consists  of  dark  sub-porphyritic  rock; 
the  large  porphyritic  prevailing  only  on  its  Eastern  border. 
Farther  N.  E.,  the  latter  predominates  throughout.  In  a  line 
N.  E.  from  the  N.  E.  point  of  the  Micaceous  rock  of  (2,)  in 
the  Eastern  part  of  Reading,  already  noticed,  in  high  ridges, 
in  the  South  part  of  Newtown,  adjoining  the  valley  of  the  Po- 
tatuck,  both  on  the  East  and  West,  occur  subordinate  ranges 
of  Felspathic  (Granitic)  rock,  accompanied  by  a  dark  silvery 
micaceous  porphyritic  veined  rock,  somewhat  resembling  that 
between  Huntington  and  Monroe  (E/3  13,)  and  bordered,  both 
East  and  West,  by  a  large  porphyritic  rock,  generally  with 
white  felspar.  These  are  apparently  in  the  line  between  the 
Eastern  and  Western  sections  of  the  present  range  (6.) 

The  Western  section  (jS)  of  this  range  commences,  on  the 
East,  near  the  middle  of  the  valley  or  basin  of  the  Potatuck, 
between  Newtown  and  Zoar,  and  extends  West  through  New- 
town, South  of  the  village,  till  it  apparently  connects  with  the 
sub-porphyritic  rocks  (S,)  traversing  the  range  (5,)  already  re- 
ferred to,  in  a  rocky  ridge,  in  the  S.  W.  corner  of  that  town, 
called  Bogus  Woods.  On  the  North,  the  rocks  of  this  sec- 
tion adjoin  the  Micaceous  (Mica  Slate)  formation  (G,)  at  Sandy 
Hook  village,  and  on  the  West,  the  continuation  of  the  range 
(5f,)  West  of  Newtown  village.  Perhaps  a  branch  of  this  sec- 
tion, in  the  valley  opening  N.  W.  from  the  source  of  the  Aspe- 
tuck, to  the  valley  of  Still  river,  N.  E.  of  Bethel,  passes  be- 
tween the  range  (5  s,)  in  Reading,  and  its  continuation,  West 
of  Newtown,  and  connects  with  the  S.  W.  termination  of  the  por- 
phyritic formation  (7.)  The  characteristic  rock  of  this  section 
is  a  thick  bedded  porphyritic  rock,  with  large  porphyritic  points 
of  red  or  purple  felspar,  in  a  dark  greenish  micaceous  sub- 
chloritic  ground,  more  or  less  sub-hornblendic,  alternating  with 
a  dark  gub-porphyritic^  sub-hornblendic  rock,  generally  quite 

8. 
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decomposible,  and  readily  braftking  in  jointed  fragments.  Beds 
of  Hornblende,  generally  sub-porphyritic,  occasionally  occiu  in 
this  section,  particularly  where  it  adjoins  the  Micaceous  forma- 
tion (G,)  on  the  North,  and  in  the  Bogus  Woods,  on  the  S.  W. 
Patches  of  compact  green  Chlorite,  accompanied  with  Mimetic 
Iron,  also  occur  in  this  section,  particularly  on  its  Western  bor- 
der, where  it  joins  the  continuation  of  (5f.) 

7.  Under  this  head,  is  included  a  formation  of  dark  sub- 
porphyritic,  or  small  porphyritic  rock,  very  similar  to  those  of 
Greenwich  and  Wilton  (1  and  4,)  apparently  commencing  in 
the  basin  of  the  S.  E.  branch  of  Still  river,  N.  E.  of  Bethel, 
and  extending  North,  along  the  Western  border  of  the  contin- 
uation of  (5  ?,)  and  farther  North,  along  that  of  the  Micaceous 
formation  (G,)  through  Brookfield,  and  across  the  Uousatonic, 
to  a  point  between  New  Milford  and  Bridgewater.  This  for- 
mation, as  already  stated,  resembles  the  sub-porphyritic  ranges 
of  Greenwich  and  Wilton  (1 — 4,)  in  the  line  of  which  it  is  sit- 
uated, rather  than  the  porphjrritic  ranges  of  Newtown  and  Mon- 
roe (6.)  Beds  of  a  coarse  and  fine-grained  red  felspathic  (gran- 
itic) rock  occur,  however,  within  its  limits,  particularly  in  the 
vicinity  of  Brookfield  village.  The  characteristic  rock  of  this 
formation  is  very  dark  (black)  micaceous,  more  or  less  sub- 
hornblendic,  generally  white  felspathic,  often  very  decomposi- 
ble, and  at  times  cleaving  concentrically,  as  in  the  Greenwich 
formation  (1.)  Beds  of  sub-porphyritic  Hornblende  occur,  and 
also  patches  or  nests  of  compact  green  chlorite,  as  in  the  por- 
phyritic range  of  Newtown  (6  fi,)  Where  this  range  adjoins 
the  Micaceous  formation  (G,)  S.  E.  of  Brookfield,  there  occurs 
an  interposed  band  of  adark  grey  silvery  shaded  micaceous  rock, 
abounding  in  small  veins  of  coarse  granite,  and  resembling  the 
peculiar  micaceous  rock  of  (6 1,)  but  coarser-grained,  more  con- 
torted, and  less  fissile.  At  its  N.  point,  the  present  formation 
runs  out  between  the  main  body  of  the  Micaceous  formation  (G,) 
and  a  process  from  the  same,  crossing  the  Housatonic,  at  the 
Falls  (New  Milford,)  and  extending  some  distance  S.  along 
the  East  side  of  the  Limestone  valley  of  Still  river. 

The  arrangement  of  this  formation  (7,)  at  its  Southern 
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extremity,  I  have  not  satisfactorily  determined.  It  is  traversed 
by  the  Housatonic  Rail  Road,  from  a  point  not  far  W.  of  the 
tunnel,  N.  of  Newtown,  nearly  to  the  Eastern  border  of  the 
Calciferous  formation  (H,)  in  the  valley  of  Still  river.  South 
of  the  Rail  Road,  a  band  or  range  (jS,)  of  considerable  width, 
is  interposed  between  it  and  the  limestone  valley  of  Still  river, 
characterized  by  a  peculiar  dark  grey  sub-talcose  micaceous 
rock,  generally  ime  grained,  and  thinly  fissile,  and  breaking 
into  small  jointed  fragments.  Nests  of  compact  chlorite  occur 
in  it,  as  well  as  in  the  porph3nritic  formation  (7.)  Near  the 
middle  of  the  range,  occurs  a  remarkable  series  of  detached 
beds  or  veins  of  pure  white  or  limpid  quartz ;  the  different 
beds  interposed  nearly  directly  between  the  strata,  but  the 
entire  series  crossing  them  obliquely  N.  W.  in  a  manner  sim- 
ilar to  the  arrangement  of  Granite  beds,  included  between  the 
strata  of  the  rocks,  in  which  they  are  contained.  The  mica- 
ceous rock  of  this  range  is  remarkable  for  its  toughness,  a 
character  observed  also  in  other  sub-talcose  ranges.  It  includes 
subordinate  beds  of  a  coarse,  tortuous  veined,  dark  silvery 
shaded  micaceous  rock,  analogous  to  that  of  (5  9,)  and  also 
other  beds  of  a  very  hard,  compactly  fine-grained,  light  green- 
ish sub-pyroxenic  granitic  rock,  breaking  in  small  flat  jointed 
fragments. 

8.  Under  this  head,  is  included  nearly  all  that  portion  of  (F,) 
N.  E.  of  the  Porphyritic  ranges  of  Monroe  and  Newtown  (6  « — 
p.)  Within  the  space,  thus  included,  there  is  indeed  no  little  di- 
versity in  the  character  of  the  rocks,  occupying  it,  but  the  whole 
are  so  combined,  as  to  present  satisfactorily  the  characteristics 
of  a  formation.  The  predominant  rocks  of  this  range  are 
analogous  to  those  of  the  third  class  of  (P,)  farther  S.  W., 
and  indeed  this  whole  section  may  be  regarded  as  a  continua- 
tion of  the  series  (3 — 5  F,)  separated  by  the  interposition  of 
the  'Newtown  porphyritic  range  (6  j^.)  Rocks,  however,  anal- 
ogous to  those  of  class  second  of  (F,)  or  to  the  porphyritic 
veined  rock  (0  E,)  and  less  frequently,  others  analogous  to  the 
micaoeous  rock  («E,)  the  latter  sometimes  with  imbedded 
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Kyanite,  occur  as  subordinate  ranges,  within  its  limits.  It  is 
surrounded,  too,  on  the  East  and  North,  where  it  adjoins  the 
preceding  formation  (E,)  and  its  continuation  in  (G.)  to  be 
hereafter  noticed,  by  a  band,  usually  of  no  great  width,  of  the 
peculiar  porphyritic  veined,  often  gametiferous  rock  (i3.)  of  the 
preceding  formation  (E.)  The  predominant  rock  in  this  sec- 
tion, is  a  dark  grey,  silvery  shaded  micaceous  rock ;  partly 
resembling  that  of  the  Eastern  section  (i3)  of  (5,)  and  then 
more  even  and  fissile,  like  a  Mica  Slate ;  partly  more  con- 
torted and  veined,  and  less  fissile,  resembling  that  of  the  West- 
ern section  {e)  of  (5.)  This  latter  variety  is  of  most  frequent 
occurrence,  and  may  indeed  be  considered  as  the  most  chairac- 
teristic  rock  of  the  present  section.  Like  the  corresponding  rock 
in  (5  s,)  it  is  generally  more  or  less  ferruginous,  and  is  associa- 
ted with  a  very  fine-grained,  light  bluish  grey,  veined  or  stri- 
ped, and  generally  very  contorted,  still  more  ferruginous  rock. 
This  is  especially  frequent  in  the  S.  E.  part  of  the  present 
range,  in  Oxford,  and  traces  of  it  may  be  observed,  in  con- 
nexion with  the  porphyritic  veined  rock  (j3,)  along  the  West 
border  of  (B,)  in  Monroe  and  Trumbull.  With  these  rocks 
are  associated  subordinate  beds  or  ranges  of  white  granitic 
rock  (gneiss,)  particularly  in  the  N.  E.  part  of  the  section,  East 
of  the  Naugatuck.  Beds  of  coarse  Granite  also  occur,  partly 
with  red  felspar  and  sub-talcose  (in  Middlebury.)  Beds  of 
Hornblende,  both  schistose  and  sub-porphyritic  (Sienitic,)  are 
not  unfrequent,  particularly  in  that  part  of  the  section  West 
of  the  Naugatuck,  between  Waterbury  and  Middlebury.  Sub- 
ordinate ranges,  already  referred  to,  of  dark  sub-porphyritic 
(rarely  porphyritic,)  and  of  sub-porphyritic  veined  rock,  gene- 
rally  of  moderate  extent,  occur  in  different  parts  of  the  pres- 
ent section.  One  of  these,  extending  up  the  valley  of  Eight 
Mile  river,  is  perhaps  a  continuation  of  the  N.  E.  point  of  the 
Monroe  porphyritic  range  (6  a,)  already  noticed  as  extending 
to  duaker's  Farms.    The  others  are  apparently  isolated. 

The  dark  silvery  micaceous  rock  of  the  present  section  first 
jappearSy  South  of  the  Housatonic,  adjoining  the  Newtown  por- 


61 

phyritic  range  (6  )3,)  on  the  N.  E.  It  extends  Easterly,  along 
that  river,  till  it  meets  the  N.  B.  point  of  the  Monroe  range 
(6a,)  already  noticed.  It  then  extends  Northerly,  through  the 
East  part  of  Southbury  and  Woodbury,  into  the  S.  part  of 
Watertown,  and  thence  Easterly,  through  Waterbury,  into  the 
S.  part  of  Wolcott.  It  then  bears  South,  through  the  West 
part  of  Prospect,  and  through  Salem,  following  the  irregular 
course  of  the  formation  (E,)  into  Oxford,  and  at  last  runs  out 
apparently,  between  the  N.  E.  point  of  the  Monroe  range  (6  a,) 
and  the  micaceous  range  (E  a  6,)  near  the  Housatonic,  below 
the  entrance  of  Eight  Mile  river.  It  may  be  thus  regarded  as 
curving  round  the  Northern  point  of  the  Porphyritic  range 
(6  a,)  with  its  centre  nearly  in  Middlebury.  The  ferruginous 
character  of  this  range  is  very  obvious,  and  within  its  limits  is 
included  the  chalybeate  spring  in  Oxford. 

Near  the  S.  E.  border  of  the  present  section,  a  subordinate 
range  passes  near  Wire's  Factory  (Oxford,)  characterized  by 
*  large  beds  of  light  green  Pyroxene,  often  abounding  in  iron 
*  pyrites,  and  accompanied  with  dark  Hornblende,  and  massive 
and  disseminated  garnets,  and  also  with  seams  of  plumbagOi 
generally  adjoining  porphyritic  veined  nodules  of  bluish  fel- 
spar. 

9.  Under  this  head,  is  included  a  group  of  rocks,  interposed 
between  (8)  and  the  Micaceous  formation  (G,)  and  adjoining 
the  smaller  Secondary  basin,  both  on  the  North  and  South. 
Along  the  immediate  frontier  of  (G,)  South  of  the  HousatoniCi 
extends  a  small  range  (a,)  crossing  that  river,  below  Bennet's 
bridge,  and  meeting  the  S.  E.  border  of  the  Secondary  basin, 
S.  of  Southbury  village.  This  range  consists  chiefly  of  a 
white  felspathic  Granitic  Gneiss,  more  or  less  seamed  with 
white  mica,  generally  very  even,  and  resembling  the  Granitic 
rock  of  Mine  Hill  (New  Milford,)  associated  with  the  forma- 
tion  (G.)  This  Granitic  Gneiss  alternates  with  a  dark  grey, 
silvery  shaded  Micaceous  rock,  generally  very  even  also,  and 
readily  decomposible.  A  large  subordinate  range  of  Horn- 
blende traverses  a  ridge  (next  E.  of  the  formation  G,)  from  the 
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Housatonic,  Northward  to  the  S.  point  of  the  Secondary  basin. 
At  the  N.  W.  angle  of  the  Secondary  basin,  in  the  same  rela- 
tive position  to  (G,)  occurs  a  small  range  (i3)  of  Granitic  rock, 
partly  white  felspathic,  and  resembling  the  preceding,  but 
more  generally,  light  grey,  and  sub-porphyritic  in  its  struc- 
ture. East  of  the  range  (a,)  and  S.  E.  of  Southbury  village, 
extends  a  narrow  range  (7)  of  a  coarse-grained  bluish  silvery 
Micaceous  rock,  with  garnets,  and  occasionally  with  Kyanites, 
very  similar  to  the  peculiar  Micaceous  rock  (a)  of  (E.)  Along 
the  N.  side  of  the  Secondary  basin,  occurs  a  small  range 
(j,)  in  which  beds  of  a  similar  Micaceous  rock  are  asso- 
ciated with  large  porphyritic,  and  dark  veined  sub-porphyritic 
rocks,  the  whole  accompanied,  particularly  in  its  Eastern  por- 
tion, with  veins  and  beds  of  coarse  White  Granite,  passing  into 
a  peculiar  Granitic  formation,  adjoining  it  on  the  North,  con- 
nected with  the  formation  (G.)  The  rocks  of  the  ])resent 
range  (9)  recall  distinctly  those  of  the  formation  (E,)  with  its 
Granitic  appendage  in  Huntington  (10  E,)  and  the  porphyritic  * 
rocks  of  (10  D,)  adjoining  the  latter.  This  connexion  will 
appear  more  obvious,  when  I  have  traced  the  continuation  of 
the  Micaceous  rock  (aE,)  already  referred  to,  around  the  North- 
ern border  of  (8F.) 

In  viewing  the  entire  range  (F)  as  a  whole,  the  rocks  of  the 
first  class  present  no  little  analogy,  in  their  characteristics,  to 
the  Micaceous  rocks  of  the  preceding  formation  (aE,)  while 
the  porphyritic  rocks,  associated  with  them,  might  be  consid- 
ered as  holding  a  relation  to  them,  similar  to  that  of  tlie  por- 
phyritic veined  rocks  (0E)to  the  latter.  Thus  considered, 
the  rocks  of  the  first  class  present  the  same  recession  of  the 
Western  Primary  System,  toward  the  West,  along  the  line  of 
the  coast,  which  has  already  been  noticed  in  the  Chloritie  for- 
mation (A,)  and  more  particularly  in  the  S.  Western  extremity 
of  the  Porphyritic  formation  (D.)  The  rocks  of  this  class  are 
also  interrupted  by  the  Porphyritic  formation  of  Monroe  (6aF,) 
nearly  opposite  the  point,  where  the  Micaceous  rocks  of  the 
preceding  formation  (aE)  advance  toward  the  East,  from  the 
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N.  point  of  (IE))  N.  of  Greenfield,  to  the  Granitic  range  of 
Huntington  (10  E;)  while  the  porphyritic  formation  (6  F)  is 
nearly  in  the  same  transverse  line  with  that  section  of  (E)  be- 
tween Huntington  and  Monroe  (13  E,)  nearly  occupied  by  the 
porphyritic  veined  rocks  (/8)  of  that  formation.  In  tracing  the 
rocks  of  the  third  class,  toward  the  N.  East,  the  same  advance 
to  the  East  is  observable,  in  nearly  the  same  transverse  line  as 
that  of  the  first  class  (2F)  and  the  Micaceous  rocks  (aE)  of 
the  preceding  formation,  namely,  from  the  Granitic  range  of 
Ridgefield  to  the  Micaceous  range  (5 F)  in  Reading;  while 
their  second  advance  to  the  East,  in  (8F,)  around  the  N.  point 
of  the  porphyritic  range  (6F,)  and  their  third  advance,  in  the 
N.  E,  part  of  (8  F,)  correspond  with  the  similar  advances  of 
(aE)  along  the  N.  side  of  the  Housatonic,  and  at  Beacon  Moun- 
tain. The  rocks  of  the  first  class  being  considered  as  pass- 
ing into  the  Micaceous  rocks  (aE,)  the  larger  porphyritic 
formations  of  (F)  will  be  found  occupying  the  middle  line  of 
the  entire  series,  with  a  corresponding  advance  toward  the 
East,  namely,  from  the  Greenwich  formation  (1)  to  the  Wilton 
formation  (4,)  and  from  that  to  the  range  in  Newtown  and 
Monroe  (6.)  The  Western  and  Eastern  sections  of  the  latter 
might  be  regarded  as  holding  a  relation  respectively  to  the 
Western  and  Eastern  Micaceous  ranges  of  (F^,)  namely,  those 
of  the  third  and  first  classes.  The  Western  section  is  also 
more  directly  in  the  line  of  the  two  S.  W.  formations  (1  and  4,) 
while  the  Eastern  section  is  in  the  same  line  of  bearing  as  the 
small  subordinate  porphyritic  ranges,  included  in  the  rocks  of 
the  first  class  (2F,)  namely,  that  at  the  junction  of  the  Sauga- 
tuck  and  Aspetuck,  nearly  parallel  to  (4F,)  and  that  in  Darieo, 
in  a  similar  relation  to  (1 F.)  The  sub-porphyritic  range  (7F) 
has  a  peculiar  relation  to  the  next  formation  (G,)  which  will 
be  better  explained,  when  that  formation  has  been  described. 

G.    A  Micaceous  Formation  (Mica  Slate.) 

Under  this  head,  is  included  an  extensive  range,  situated  in 
the  general  line  of  direction  of  (F,)  and  presenting,  in  the 
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character  of  its  rocks,  some  analogies  to  those  of  that  forma- 
tion, but  on  the  whole,  clearly  distinct  from  it,  in  that  respect 
I  have  already  observed  that  the  peculiar  Micaceous  rock  (a) 
of  the  formation  (E)  expands  at  its  N.  E.  termination,  and  ex- 
tends West  through  the  town  of  Wolcott  The  Western  bor- 
der of  this  expansion  of  (aE)  first  bears  N.  W.,  and  then  turn- 
ing more  directly  West,  nearly  S.  of  the  centre  of  that  town, 
extends  in  that  direction,  across  the  Naugatuck,  nearly  to  Wa- 
tertown  village,  where  it  approaches  the  S.  E.  border  of  a 
Granitic  range,  already  noticed  as  connected  with  the  present 
formation  (G.)  The  Micaceous  rock  (Mica  Slate,)  most  pecu- 
liar to  this  formation,  adjoins  that  Granitic  range  on  the  West, 
whence  it  extends  South  along  the  Western  border  of  the 
Granitic  Gneiss  range(9)3F,)  the  Secondary  basin  of  Wood- 
bury and  Southbury,  and  the  Granitic  Gneiss  range  (9aF,) 
across  the  Housatonic,  to  the  Northern  border  of  the  Newtown 
porphyritic  range  (B^SF.)  Its  outlines  on  the  S.,  adjoining  the 
latter  range,  the  Micaceous  range  (5  s  F,)  and  the  sub-porphy- 
ritic  range  (7  F,)  have  already  been  noticed.  On  the  West, 
the  present  formation  is  first  bordered  by  the  Limestone  valley 
of  New  Milford  and  New  Preston,  connected  with  the  Calcife- 
rous  formation  (H,)  and  farther  North,  by  a  range  of  dark  Mi- 
caceous ferruginous  rock  (I,)  to  be  hereafter  described.  This 
Western  boundary  pursues  a  very  undulating  course,  N.  East- 
erly, through  Litchfield,  Torrington  and  New  Hartford,  and 
then  bears  Northerly,  along  the  East  side  of  the  East  branch 
of  Farmington  river,  through  Barkhamsted  and  Hartland, 
into  Granville,  (Mass.)  The  larger  Secondary  formation  forms 
the  Eastern  boundary  of  the  present  formation  (G,)  from  the 
N.  E.  point  of  (D,)  Northward  into  Massachusetts. 

The  entire  range  of  (G)  is  thus  formed  by  the  union  of  the 
Micaceous  rock  (a)  of  (E,)  continued  N.  and  N.  W.  from  the 
N.  E.  point  of  the  latter  formation,  and  the  Micaceous  (Mica 
Slate)  range,  commencing  in  Newtown,  while  between  them 
the  Granitic  range,  West  of  Watertown,  is  at  first  interposed. 
It  has  been  already  observed^  that  the  Micaceous  rock  of  (E) 
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is  somewhat  analogous  to  that  of  the  first  (S.  E.)  class  of  (F.) 
The  Uica  Slate  of  the  Western  section  of  the  present  forma* 
tion  (G)  is  also,  in  some  respects,  analogous  to  the  Micaceous 
rock  of  the  third  (N.  W.)  class  of  (F.)  The  Granitic  range 
of  Watertown  is  apparently  the  conmiencement  of  a  series  of 
large  beds  of  coarse  white  Granite,  traversing  the  formation 
farther  north,  while  a  series  of  isolated  formations  or  basins,  in 
which  a  Granitic  (Felspathic)  Gneiss  predominates,  extends 
along  the  East  side  of  the  formation,  apparently  in  the  line 
of  (8  F,)  and  connected  with  Micaceous  rocks,  similar  to  that 
of  (E.)  The  entire  formation  (G)  may  thus  be  regarded  as 
composed  of  two  parallel  ranges,  embracing  the  Northern  ter- 
mination of  the  range  (F,)  while  the  latter  is  continued  in  the 
series  of  Granitic  basins,  included  within  the  limits  of  (G,) 
just  referred  to.  Having  offered  these  preliminary  remarks,  I 
proceed  to  a  more  particular  account  of  the  subordinate  parts 
of  the  present  formation. 

1.  This  section  includes  the  country  between  the  formation 
(F  8,)  on  the  South,  and  a  basin  or  isolated  range  of  granitic 
gneiss,  in  Bristol,  one  of  those  already  referred  to,  on  the  North. 
The  prevailing  rock,  in  this  section,  is  nearly  the  same  as  that 
of  (E,)  namely,  a  coarse  silvery  Micaceous  rock  (Mica  Slate,) 
generally  less  bluish,  and  rather  less  sub-porphyritic  and  veined 
with  felspar.  Beds  of  a  finer  grain,  and  more  quartzose  in  com- 
position, occasionally  occur,  as  well  as  in  the  micaceous  rock 
of  (E.)  Like  that  it  abounds  in  garnets,  and  in  some  parts, 
with  staurotides.  A  peculiar  variety  of  the  latter,  consisting  of 
small  strongly  bevelled  crystals,  is  found  in  it,  S.  E.  of  Plym* 
outh.  The  same  variety  is  also  found  in  (E,)  at  the  passage  of 
the  Naugatuck  through  the  range  of  Beacon  mountain,  thus 
furnishing  an  additional  proof  of  the  connexion  of  the  latter 
formation  with  the  present  section  of  (G.)  Beds  or  veins  of 
coarse  White  Granite,  and  veins  of  white  and  limpid  Quartz, 
also  occur  in  this  section,  similar  to  those  in  the  micaceous 
rock  of  (E.)  This  section  is  bordered  on  the  South,  towards 
(F8,)  by  a  narrow  band  of  dark  mica-aeamedi  sub-porpbyritic 
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veined  rock,  (often  with  garnets,)  with  occasional  beds  of  Horn- 
blende,  both  gametiferous  and  sub-porphyritic  (Sienitic,)  and 
near  the  Naugatuck,  on  the  East,  with  beds  of  a  light  greenish 
Pyroxenic  rock,  and  of  a  light  grey  Cluartz  rock,  the  latter 
breaking  in  small  prismatic  fragments.  These  frontier  rocks 
are  the  same  with  those  adjoining  the  formation  (E)  on  the 
West  (i3E.)  Along  the  Western  (N.  W.)  border  of  this  sec- 
tion, there  also  extends  a  range  of  porphyritic  veined  rock,  like 
the  former,  at  least  from  Watertown  village,  where  it  adjoins 
the  granitic  range,  already  noticed,  to  a  point  S.  of  Plymouth, 
and  East  of  the  Naugatuck.  This  latter  range  is  accompanied, 
on  its  Northern  border,  with  a  narrow  range  of  white  Fel- 
spathic  (granitic)  rock,  of  nearly  equal  extent  towards  the  N.  E. ; 
perhaps  a  continuation  of  the  Granitic  range  of  Watertown, 
extending  towards  the  Granitic  range  of  Bristol.  Beds  of 
white  Limestone,  generally  of  no  great  extent,  occur  in  con- 
nexion with  the  range  of  porphyritic  veined  rock,  last  noticed, 
in  Watertown  and  Plymouth,  both  East  and  West  of  the  Nau- 
gatuck. They  have  been  quarried,  in  three  or  four  localities, 
both  for  lime  and  marble.  They  are  analogous,  in  situation 
and  character,  to  the  limestone  beds,  accompanying  the  forma- 
tion (E.)  already  noticed.  The  Limestone,  in  these  beds,  is 
usually  much  involved  with  beds  of  white  felspathic  granite, 
and  dark,  generally  uniform  Hornblende.  Beds  of  a  similar 
Hornblende  accompany  the  Granitic  range,  parallel  on  the 
North. 

2.  The  Granitic  range,  West  of  Watertown.  This  is  appa- 
rently almost  entirely  composed  of  a  coarser  and  finer-grained, 
very  felspathic  Granite,  usually  with  white,  but  sometimes 
with  reddish  felspar.  This  Granite  is  generally  very  decom- 
posible,  and  often  breaks  into  small  prismatic  fragments.  Usu- 
ally its  structure  is  distinctly  parallel,  and  veined  porphyritic, 
giving  it,  when  finer-grained,  a  mosaic  aspect,  similar  to  that 
of  the  Granitic  rock,  accompanying  the  formation  (C.)  Some- 
times it  includes  masses  of  fine  graphic  granite,  and  large  and 
delicate  specimens  of  plumose  mica  are  occasionally  found  iii 
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it.  In  traversing  this  range,  very  little  rock  is  seen  but  the 
granite,  and  this  rarely  in  unbroken  ledges  on  the  surface ;  but 
dark  silvery  shaded  micaceous  alternations  occasionally  occur, 
as  if  interposed  between  the  granitic  beds.  This  range,  on 
the  S.  W.,  adjoins  the  granitic  and  sub-porphyritic  rocks  of 
(jS-^9F,)  and  the  Mica  Slate  of  the  present  formation,  far- 
ther West,  (G3,)  and  apparently  terminates  in  smaller  beds  or 
veins  of  Granite,  included  in  those  rocks.  Where  it  adjoins 
the  Mica  Slate  (G  3,)  on  Sprane  river,  N.  W.  of  (/3  9  F,)  there 
occurs  a  series  of  beds  of  a  coarse  reddish  Granite,  in  a  dark 
silvery  shaded  Mica  Slate,  apparently  nearly  transverse  to  the 
latter,  but  arranged  with  too  great  regularity  to  have  been  the 
result  of  accidental  intrusion.  Near  its  Southern  terminatioUi 
on  the  East,  a  band  of  a  dark  porphyritic  veined  rock,  similar 
to  that  bordering  the  preceding  section  (1,)  on  the  South  and 
West,  is  interposed  between  the  present  range  and  the  peculiar 
Micaceous  rock  of  (F  8 ;)  perhaps  continuous  with  the  same 
rock,  already  noticed,  at  Watertown  village,  and  thus  connect- 
ing the  rocks  of  (^9F,)  with  those  of  section  (1,)  to  which 
they  are  analogous.  On  the  N.  E.  this  Granitic  range  crosses 
the  Litchfield  Turnpike,  North  of  Watertown  village,  but  its 
precise  termination,  in  that  direction,  I  have  not  ascertained. 
Its  connexion  with  the  Granitic  rock  S.  of  Plymouth,  and  with 
the  beds  of  coarse  Granite,  traversing  the  present  formation 
(G,)  farther  N.  E.,  has  already  been  suggested. 

3.  Under  this  head,  I  include  all  that  part  of  the  present 
formation  (G,)  West  of  (2,)  from  its  Southern  termination,  in 
Newtown,  to  the  Naugatuck.  This  section  includes  several 
subordinate  ranges,  which  can  be  distinctly  traced  through  a 
great  part  of  its  extent,  and  some  of  them  much  farther  towards 
the  N.  E.  I  have,  therefore,  limited  it,  in  that  direction,  by  the 
Naugatuck,  not  because  it  there  properly  terminates,  for  it  may 
be  continued  still  farther  along  the  West  side  of  the  formation, 
but  for  convenience  in  description.  The  more  extended  ran- 
ges, in  this  section,  follow  the  general  direction  of  the  forma- 
tion itselfi  as  indicated  by  its  Western  boundaryi  already  pointed 
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out ;  namely,  first  bearing  West  of  North,  from  the  S.  E.  point  ^ 
of  the  formation,  in  Newtown ;  then  bending  N.  E.  (in  some 
points  nearly  East,)  round  the  Northern  border  of  the  Granitic 
range  (2,)  and  again  bearing  more  N.  Easterly,  towards  the 
Naugatuck.  But  in  the  vicinity  of  that  river,  particularly  on  the 
Western,  or  rather  Northern  border  of  the  formation,  there  is 
great  irregularity  in  the  direction,  which  is  sometimes  even  S. 
Easterly ;  the  rocks  of  the  present  formation  there  bending 
round  the  S.  point  of  the  Micaceous  formation  (I  2,)  as  will  be 
afterwards  explained. 

The  subordinate  parts  of  this  section  may  be  now  more  par- 
ticularly noticed,  (a.)  At  its  S.  Eastern  termination,  on  both 
sides  of  the  Housatonic,  the  prevailing  rock  is  a  light  silvery 
grey  Mica  Slate,  with  greenish  shades  or  patches,  somewhat 
resembling  the  rock  of  (C 1.)  Like  that  too,  it  is  accompanied, 
particularly  on  the  S.  W.,  by  large  subordinate  ranges  or  beds 
of  dark  and  light  green  Hornblende,  both  schistose  and  sie- 
nitic.  The  largest  of  these  ranges  is  S.  of  the  Housatonic,  in 
the  N.  W.  port  of  Newtown.  On  the  Southern  border  of  this 
sub-division,  at  Sandy  Hook,  occurs  a  very  dark  (nearly  black) 
plumbaginous  varietyofMicaSlate,  breaking  in  conchoidal  frag- 
ments, like  a  similar  variety  on  the  Western  border  of  (C,)  and 
generally  very  contorted  and  pyritiferous.  This  rock  has  been 
recently  excavated,  at  great  expense,  in  a  fruitless  search  for 
anthracite  coal.  It  is  traversed  by  a  (Quartz  vein,  containing 
traces  of  galena,  with  iron  pyrites.  Subordinate  beds  occur, 
in  this  part  of  the  present  section,  of  a  dark  grey,  very  coarse- 
grained, thick  bedded  and  contorted  Micaceous  rock,  abound- 
ing in  Kyanites,  sometimes  large,  and  grouped  in  divergent 
clusters.  The  Mica  Slate  of  the  present  division  extends  South, 
towards  the  continuation  of  (56F,)W.  of  Newtown,  in  a  narrow 
band,  crossing  the  line  of  the  Housatonic  Rail  Road,  at  the  tun- 
nel, N.  of  that  village.  The  precise  point  of  its  termination  in 
that  direction,  1  have  not  yet  ascertained. 

(^.)  A  range,  characterized  by  a  rather  coarse  flaky  or  plated, 
dark  silvery  shaded  Mica  Slate,  extends  along  the  Eastern  bor- 
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der  of  the  present  section,  from  the  N.  part  of  Sontbbnry,  ad« 
joining  the  Secondary  basin  on  the  West,  nearly  or  quite  to  the 
Naugatuck  in  Plymouth.  It  abounds  in  small  veins  of  limpid 
Quartz,  which  sometimes  contain  seams  of  Crichtonite  (W.  of 
Woodbury  and  in  Plymouth.)  In  that  part  of  this  range,  N. 
and  N.  E.  of  the  Granitic  range  (2,)  (in  Northfield  and  Plym- 
outh,) beds  of  coarse  white  Granite  are  very  frequent,  some- 
times forming  long  continuous  ranges,  in  the  general  direction 
of  the  including  Mica  Slate. 

(7.)  In  the  S.  W.  part  of  this  section.  West  of  the  Shepaug, 
is  a  range  of  considerable  extent,  chiefly  composed  of  a  white 
felspathic  Granitic  Gneiss,  more  or  less  seamed  with  white  mica, 
and  proportionally  more  or  less  fissile,  with  comparatively  rare 
alternations  of  a  dark  silvery  Micaceous  schist ;  the  whole  very 
similar  to  the  rocks  of  (a  9  F.)  The  granitic  gneiss  of  this 
range  is  often  valuable  for  quarrying,  but  its  structure  is  too 
parallel  to  answer  well  the  purposes  of  granite  in  building. 
This  range  includes  the  well  known  ridge  of  Mine  Hill  (New 
Milford,)  in  which  is  situated  the  vein  of  Spathic  Iron,  formerly 
worked  to  a  considerable  extent  as  a  silver  mine. 

(S,)  The  central  part  of  the  present  section  (3,)  embracing, 
in  its  Southern  portion,  at  least  partly,  the  range  (7,)  is  charac- 
terized by  beds  or  subordinate  ranges  of  a  fine-grained,  gene- 
rally rather  thick  slaty,  lighter  or  darker  blue,  quartzy,  sub< 
calcareous  Micaceous  rock,  which  in  Washington  has  been 
ground,  as  a  material  for  agriculture.  Its  fertilizing  property, 
if  it  possesses  any,  it  probably  derives  from  its  lime,  perhaps  in 
combination  with  its  iron  pyrites.  A  small  bed  of  impure  lime- 
stone occurs  in  this  part  of  the  section.  West  of  the  Shepaug, 
on  the  road  from  Washington  to  New  Milford.  The  fine- 
grained variety  of  Mica  Slate,  just  noticed,  is  generally  very 
ferruginous,  particularly  the  darker  blue,  and  at  the  same  time 
very  decomposible.  It  is  accompanied  with  coarser-grained, 
more  micaceous  varieties,  partly  dark  silvery  shaded,  and  more 
fissile,  and  in  part,  chiefly  composed  of  a  nearly  white  mica, 
with  a  peculiar  silky  lustre,  less  fissile,  and  abounding  in  large 
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garaets.  This  central  range  of  section  (3)  extends  through 
Washington  village,  the  Western  part  of  Bethlem,  and  Litch- 
field South  Farms,  and  then  bearing  N.  Easterly,  apparently 
curves  round  the  village  of  Northfield  to  the  Naugatuck  S.  W. 
of  Harwinton.  A  range  of  Hornblende,  partly  of  an  uniform 
dark  green,  and  thinly  schistose,  and  partly  thicker  bedded  and 
more  or  less  sub-porph3^itic  (sienitic,)  apparently  traverses  the 
greater  part  of  this  central  range,  commencing  on  the  West  of 
the  Granitic  range  (7,)  and  extending  thence  North-Easterly 
through  Washington  village,  then  bearing  Easterly  near  the 
South  line  of  Litchfield,  and  again  N.  Easterly  between  South 
Farms  and  Northfield.  The  direction  of  the  rocks  in  the  pres- 
ent section  (3)  is  most  distinctly  marked  by  the  fine-grained 
blue  micaceous  rock,  above  noticed,  and  the  subordinate  range 
of  Hornblende,  just  referred  to.  It  corresponds  very  distinctly 
with  that  of  the  Western  boundary  of  the  present  formation 
(O,)  already  described. 

(fi.)  Along  the  Western  border  of  the  present  formation 
(6,)  extends  a  rather  narrow  range,  characterized  by  a  fine- 
grained, light  grey,  quartzy  Mica  Slate,  generally  quite  even 
and  fissile,  and  more  resembling  the  peculiar  Mica  Slate  of  the 
Bolton  quarries,  than  any  1  have  observed  in  the  Western  Pri- 
mary. Occasionally  it  passes  into  a  thicker  bedded,  lighter  grey 
Micaceous  Quartz  rock.  It  alternates  with  beds  or  layers  of  a 
coarser,  more  micaceous,  dark  silvery  shaded  variety,  with  gar- 
nets, and  is  accompanied,  particularly  on  its  inmiediate  West- 
ern border,  with  large  beds  of  a  dark  green,  fissile  Hornblende 
Slate,  forming  apparently  an  almost  continuous  range  along 
the  whole  Western  frontier  of  the  present  formation  (G,)  at 
least  as  far  N.  E.  as  the  vicinity  of  Litchfield  Pond«  The  pres- 
ent range  (s)  terminates  on  the  S.  W.,  in  the  process,  already 
noticed  as  crossing  the  Housatonic  at  the  Falls  (New  Milford,) 
and  as  extending  farther  South,  between  the  sub-porphyritic 
range  (7  F,)  and  the  Limestone  valley  of  New  Milford,  in  a 
line  of  direction  towards  the  Tal co-Micaceous  range  (F7i3.) 
It  extends  N.  Easterly,  along  the  East  side  of  that  valley,  to  its 
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termination,  and  then  Easterly,  through  the  ridge  of  Mt.  Tom 
(Litchfield,)  to  the  S.  W.  point  of  Litchfield  Pond.  Rocks 
of  a  similar  kind  may  be  traced,  farther  N.  E.,  by  the  S. 
side  of  Litchfield  village,  and  along  the  ridge  East  of  Ban- 
tam river,  East  of  that  village.  These  will  be  afterwards  re- 
ferred to,  under  the  last  division  {n)  of  the  present  section  (3.) 
Along  the  Eastern  border  of  the  range  (f,)  particularly  where  it 
bears  East,  S.  of  the  ridge  of  Mt.  Tom,  and  of  Litchfield  Pond, 
beds  occur  of  a  dark  blue,  thinly  schistose,  sub-argillitic  Mica 
Slate,  generally  decomposible  and  ferruginous.  These  are  par- 
ticularly abundant  on  the  road  leading  West  from  South  Farms 
village.  They  may  perhaps  be  considered  as  more  properly 
connected  with  the  blue  quartzose  Mica  Slate  of  the  preceding 
range  (S.)  An  apparently  limited  range  of  sub-porphyritic  (sie- 
nitic)  Hornblende  occurs  in  that  part  of  the  present  section,  S.  E. 
of  Mt.  Tom ;  extending  S.  E.  from  Bantam  river,  at  least  to  a 
conical  summit,  composed  chiefly  of  this  rock.  This  is  of  a  daric 
green ;  partly  very  fine-grained,  and  slightly  sub-porphyritic ; 
partly  coarse-grained,  and  veined  porphyritic,  with  a  greater 
predominance  of  felspar.  The  structiire  of  the  rock  is  through- 
out distinctly  parallel  It  generally  breaks  in  large  or  small 
ptismatic  fragments. 

(^.)  Under  this  head,  is  included,  as  an  appendage  to  the 
formation  (G,)  a  remarkable  isolated  fbrmation  of  dark  sub** 
porphyritic  and  porphyritic  rock,  analogous  to  the  sub-porphy- 
ritic formations  (1 — 4 — ^7F,)  and  in  the  same  general  line  of 
direction  N.  Easterly.  It  is  situated  in  the  Western  part  of 
Litchfield,  and  is  surrounded  on  the  S.  and  E.,  by  the  forma- 
tion (G,)  and  the  W.  and  N.,  by  the  Micaceous  formation  (I.) 
At  its  S.  E.  point,  it  adjoins  Litchfield  Pond,  and  at  its  S.  W. 
point,  Mt.  Tom  Pond ;  the  ridge  of  Mt  Tom  being  included 
within  the  preceding  range  (G  t.)  The  predominant  rock  of 
this  formation  is  a  more  thinly  schistose,  or  thicker  bedded,  dark 
micaceous  sub-hornblendic  rock,  sub-porphyritic  or  large  por- 
phyritic in  structure,  generally  with  purple  felspar ;  the  larger 
porphyritic  points  square-shaped,  and  with  disseminated  flakes 
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of  black  mica,  like  a  variety  already  noticed  in  (lOD,)  Hun- 
tington.   The  large  porphyritic  rock,  as  in  that  instance  also, 
J8  generally  thick  bedded,  with  a  line-grained,  dark  uniform 
ground,  but  occasionally  lighter,    coarser-grained,  and  more 
felspathic  (granitic,)  and  is  arranged,  in  the  more  schistose  sub- 
porphyritic  rock,  nearly  in  the  same  manner  as  interposed  beds 
of  Granite.  iThe  dark  sub-porphyritic  rock,  when  more  hom- 
Uendic,  is  often  very  decomposible,  cleaving  concentrically,  as 
in  (1,  4,  7F.)    Beds  of  Hornblende,  generally  sienitic,  not  un- 
frequently  occur,  and  near  Bradleysville  (Litchfield,)  is  one  of 
a  very  pure,  sonorous,  dark  Hornblende  rock,  like  that  of  Wes- 
ton, noticed  under  (47F,)  which,  like  that,  has  been  worked  as 
an  iron  ore.    Very  ferruginous  pyritiferous  beds  occur,  par- 
ticularly one,  from  which  a  strong  chalybeate  spring  issues, 
situated  on  the  East  side  of  Prospect  Mt.,  an  isolated  summit 
in  the  N.  W.  part  of  the  formation.    Veins  or  beds  of  a  very 
fine-grained,  dark  grey  Trap-like  rock,  sometimes  traverse  the 
rocks  of  this  formation,  particularly  on  the  N.  E.  declivity  of 
Prospect  Mt. ;  the  only  instance  in  which  I  have  observed  any 
rock,  resembling  Trap,  beyond  the  limits  of  the  four  great 
dikes,  already  noticed.    These  veins  ai^,  however,  rather  a 
fine-grained  Primary  Hornblende,  than  a  Trap ;  the  structure 
being  more  parallel,  than  that  of  the  latter,  conformably  with 
the  general  Primary  structure.    In  a  direction  North  from  the 
N.  E.  point  of  this  formation,  on  the  West  border  of  the  for- 
mation (G,)  there  occurs  a  narrow  range  or  bed  of  Serpentine, 
apparently  connected  with  the  present  formation  (^.)      The 
connexion  of  Serpentine  with  the  sub-porphyritic  formation  of 
Greenwich  (1 F,)  has  already  been  noticed. 
.  (t).)  Under  this  head,  is  included  all  the  remaining  portion 
of  section  (3,)  commencing  on  the  North  of  Litchfield  Pond, 
and  extending,  in  a  curve,  around  Litchfield  village,  on  the 
North,  to  the  Naugatuck,  S.  of  Wolcottville,    In  the  S.  W. 
part  of  Torrington,  a  process  from  the  present  formation  (G,) 
extends  N.  to  a  point,  terminating  in  a  small  appended  Sienitic 
formation  (^)  to  be  afterwards  noticed.    The  rocks  of  the  pre- 
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sent  division  of  section  (3)  appear,  from  the  direction  of  the 
strata,  to  be  rather  directed  towards  a  point  at  this  terminatioOi 

*"s  J^,  than  to  form  a  graduated  curve,  thus  ^^^^^^ 
The  predominant  rock  of  the  present  division  (i))  is  a  coarse^ 
grained,  dark  grey,  silvery  shaded,  often  tortuous  veined  Mica 
Slate,  abounding  in  garnets  and  staurotides,  and  more  rarely  in 
kyanites.  Near  the  Western  border  of  its  Northern  termina^ 
tion,  S.  of  the  appended  formation  (^,)  is  a  small  subordinate 
range,  chiefly  occupied  by  beds  of  Hornblende,  with  Epidotic 
nodules,  and  of  a  coarse  veined  Mica  Slate,  with  kyanitesi 
similar  to  that  in  Southbury,  already  noticed  under  the  first  di- 
vision  of  the  present  section  (a3G.)  Near  the  middle  of  thi» 
Northern  termination,  is  also  a  subordinate  range  of  a  fine- 
grained, even,  thinly  fissile  Mica  Slate,  with  beds  of  a  dark 
green,  thinly  schistose  Hornblende ;  apparently  in  the  same 
range  with  the  continuation  of  ($,)  in  the  ridge  East  of  Litch- 
field village.  In  this  latter  ridge,  large  beds  of  a  similar  Horn* 
blende  rock  occur,  a^d  also  others,  partly  dark  green,  finely  spi- 
cular  and  sub-micaceous,  with  included  beds  of  a  coarse  veined 
porphyritic  Sienitic  variety,  similar  to  that  noticed  under  (f,) 
and  partly  tortuous,  with  garnets.  On  the  East  side  of  that 
ridge,  is  a  bed  of  sub-talcose  asbestiforra  Hornblende,  both  thick 
bedded  and  thinly  fissile ;  the  latter  variety  approaching  a 
Talcose  Slate.  The  coarser  grained  varieties  of  the  present 
division  (t))  predominate  both  East  and  West  of  this  central 
band,  namely,  N.  W.  of  Litchfield  village,  and  West  of  the 
Naugatuck.  The  rocks  there  more  nearly  resemble  those  of 
the  Micaceous  formation  (I,)  to  which  they  are  adjacent,  but 
are  less  felspathic  and  ferruginous. 

(6.)  The  small  appended  Sienitic  (sub-porphyritic)  former 
tion,  just  noticed,  commences  S.  W.  of  Torrington  meeting* 
house,  in  a  ridge  S.  of  the  Goshen  Turnpike,  and  extends  to 
a  point  N.  of  that  meeting-house.  The  most  characteristic 
rock  of  this  formation  is  a  thick  bedded  sub-porphjrritic  (Sienitic) 
Hornblende,  (sometimes  passing  into  a  nearly  uniform,  massive 

Hornblende  rock,)  alternating  with  a  dark  sub-porphyritic  sub* 
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liornblendic  rock,  a  coaiser  grainod,  dark  micaceous  garnetifer- 
rous  rock,  and  a  very  fine-grained,  dark  micaceous  sub-horn- 
blendic  rock,  with  occasional  beds  of  a  silver  grey  Mica  Slate, 
with  garnets ;  the  latter  showing  the  relation  of  the  whole  to  the 
formation  (G.)*  The  rocks  of  the  present  formation (4)  are  ap- 
parently sub-talcose  or  sub-chloritic.  The  Copper  Mine  of 
Torrington  (Coe's)  is  situated  in  the  southern  part  of  it.  It  is 
in  the  general  line  of  direction  of  the  Porphyritic  formation  (^,) 
with  which  it  has  many  resemblances  in  character.  It  is,  how- 
ever, still  more  Hornblendic,  as  that  is  more  so  than  the  sub- 
porphyritic  formations,  in  the  same  general  direction  farther 
S.  W.,  namely,  (1—4—7  F.) 

From  the  preceding  statement,  it  will  be  perceived  that  the 
section  (3,)  as  it  approaches  the  Naugatuck,  in  its  progress 
N.  E.,  presents  three  parallel  ranges,  namely,  an  Eastern  range 
(j3,)  characterized  by  a  coarse,  dark  silvery  shaded  Mica  Slate, 
abounding  in  beds  of  coarse  white  Granite ;  a  middle  range  (^,) 
characterized  by  its  bands  of  blue  ferruginous  Mica  Slate ;  and 
a  Western  range  (t»,)  consisting  chiefly  of  a  coarse,  dark  sil- 
very shaded  Mica  Slate,  similar  to  that  of  the  Eastern  range. 

Having  thus  completed  a  general  survey  of  the  present  for- 
mation, S.  W.  of  the  Naugatuck,  and  S.  of  the  Bristol  granitic 
basin,  (G  S.,)  I  proceed  to  describe  the  more  northern  portion 
of  it  (G  N.)  In  this,  the  more  important  ranges  of  the  South- 
ern part  of  the  formation,  are  continued  to  a  greater  or  less  dis- 
tance Northward.  The  coarse  silvery  Micaceous  rock  of  (IS.) 
ibrms  a  range,  extending  along  its  Eastern  border,  at  least  as 
iar  N.  as  Westfield  river.  This  range  includes,  within  its 
limits,  a  series  of  subordinate  formations  or  basins  of  Granitic 
rock,  generally  bordered  by  the  dark  sub-porphyritic  veined 
garnetiferous  rock,  accompanied  with  garnetiferous  Hornblende, 
occupying  the  same  relative  position  in  connexion  with  (IGS.) 
and  (E.)    These  basins  will  be  noticed  in  their  order.    The 

*  A  similar  Mica  Slate,  with  garnets,  also  occurs,  in  subordinate  beds  or  ranges. 
In  the  Porphyritic  formation  (F  7,)  S.  of  the  Hoiisatonio  Rail  Road.  The  sub-por- 
phyritic rock  of  (^)  also  alternates  with  a  similar  Mica  Slate,  near  the  Southern 
border  of  that  formation,  where  it  adjoins  the  Mica  Slate  of  (6.) 
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coarse,  dark  silvery  shaded  Mica  Slate  of  (3/3  S.,)  after  cro8»^ 
ing  the  Naugatuck,  and  trayersing  the  Northern  part  of  Ply- 
mouth, and  the  S.  Eastern  part  of  Harwinton,  apparently 
coalesces  with  the  preceding,  in  the  N.  Western  part  of  Bur* 
lington.  The  range  (3  $  S.,)  characterized  by  its  fine-grained^ 
blue,  quartzy  ferruginous  Mica  Slate,  may  be  distinctly  traced 
through  the  centre  of  the  formation,  at  least  to  the  Northern 
part  of  Canton.  The  coarse,  dark  silvery  shaded  Mica  Slata 
of  (3*}  S.)  extends  along  the  Western  border  of  the  formation,  al 
least  to  Blandford  (Mass. ;)  preserving  distinctly,  throughout 
this  great  extent,  its  peculiar  characteristics,  and  generally  ac- 
companied with  staurotides,  and  often  with  kyanites.  The 
Northern  part  of  the  present  formation  (G  N.)  thus  present8| 
towards  the  South,  three  distinct  parallel  ranges ;  namely,  an 
Eastern  range,  formed  by  the  union  of  (1  S.)  and  (3  /3  S. ;)  a  mid- 
dle range,  formed  by  the  continuation  of  (3  d  S. ;)  and  a  Western 
range,  corresponding  to  (3 17  S.)  Towards  the  North,  where  the 
middle  range  can  be  less  distinctly  traced,  it  may  be  considered 
as  occupied  by  the  Eastern  and  Western  ranges.  As  these 
present,  on  the  whole,  a  general  resemblance  in  the  character 
of  their  rocks,  the  entire  formation,  which  is  there  of  compar* 
atively  little  width,  might  be  regarded  as  forming  at  last  only 
a  single  range.  Conformably  to  this  general  arrangement,  tb6 
Northern  part  of  the  present  formation  (G  N.)  will  be  consid- 
ered under  three  leading  divisions. 

1.  The  Eastern  range,  formed  by  the  continuation  of  (1) 
and  (3  fi)  of  the  Southern  portion  of  the  formation  (G  S.,)  and 
including  the  series  of  Granitic  basins,  above  alluded  to.  The 
Southern  part  of  this  division  is  less  uniform,  and  may  be  de- 
scribed under  different  sections ;  but  the  Northern  part  pre- 
sents a  more  uniform  character,  being  chiefly  composed  of  a 
coarse-grained,  light  silvery  Mica  Slate,  generally  less  bluish 
than  the  corresponding  rock,  farther  South.  In  this  part  of  the 
range,  the  direction  is  also  more  uniform,  nearly  North  and 
South. 

In  giving  a  more  detailed  view  of  this  division,  the  Bristol 
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Granitic  basin  (a)  will  be  first  notieed.  This  occupies  the 
greater  part  of  that  town,  from  its  centre  Westward,  and  ex- 
tends into  the  Eastern  part  of  Plymouth.  The  surface  is  gen- 
erally covered  with  DiluTium,  but  the  rock,  where  exposed, 
consists  chiefly  of  a  white  or  light  grey  Granitic  Gneiss,  with 
alternate  beds  (less  frequent)  of  a  darker  silvery  micaceous 
schist,  generally  very  decomposible.  The  Granitic  Gneiss 
itself  is  usually  quite  decomposible,  but  from  the  thickness  of 
its  beds  and  its  softness,  it  may  be  often  advantageously  quar- 
ried for  building.  This  basin  is  bordered,  at  least  on  the  East 
and  West,  by  a  band  of  the  dark  sub-porphyritic  veined  gar- 
netiferous  rock,  already  noticed,  with  beds  of  Hornblende ; 
partly  darker  and  garnetiferous ;  partly  lighter  green  and  more 
schistose,  and  occasionally  with  nodules  or  patches  of  yellow- 
green  Epidote.  This  last  variety  is  particularly  observable  on 
its  Eastern  border.  On  the  South,  this  basin  is  bounded  by 
the  Micaceous  rock  of  Wolcott  (G  S.  1,)  but  the  immediate 
junction  of  this  latter  rock  with  the  peculiar  rock  of  the  basin 
is  generally  concealed  by  the  Diluvium  accumulated  on  the 
Northern  declivity  of  Wolcott  Mt  The  Micaceous  rock  of 
(G  S.  I)  ranges  along  the  summit  of  this  declivity,  in  a  line 
nearly  East  and  West,  with  a  large  inclination  South,  as  if 
dipping  from  the  Granitic  Gneiss,  on  the  North. 

Along  the  Eastern  border  of  the  basin  (a,)  extends  a  very 
narrow  range  (^,)  separating  it  from  the  Secondary,  composed 
of  the  coarse  silvery  Micaceous  rock  of  the  present  division  (1,) 
partly  darker  blue  and  more  plumbaginous,  like  the  rock  of 
(C5.)  Along  the  Western  border  of  this  range,  extends  a 
narrow  bed  of  Magncsian  rocks  (Serpentine  and  Talc,)  associ- 
ated with  Asbestos  Hornblende,  Limestone  and  green  Pyroxene. 
This  bed  may  be  traced,  at  intervals,  at  least  from  the  Pequa- 
bock,  on  the  South,  nearly  two  miles  Northerly  to  Barthol- 
omew's Factory.  This  range  also  includes  large  beds  or  veins 
of  coarse  Granite,  partly  with  fine  red  felspar.  The  general 
inclination  of  the  strata,  in  this  range,  is  large  East,  as  if 
directed  from  the  Granitic  basin  on  the  West. 
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(/.)  Under  this  bead,  is  ioclnded  all  that  portion  of  the  pres- 
ent range  (1,)  interposed  between  the  Oranitic  basins  of  Bristol 
and  Canton.  This  range,  commencing  at  the  N.  E.  point  of 
the  Bristol  Granitic  basin  («,)  extends  North,  along  the  West- 
ern border  of  the  Secondary,  to  Farmington  river,  ^here  it 
meets  the  S.  W.  point  of  the  Canton  Oranitic  basin  (e.)  It 
then  extends  still  farther  N.  along  the  W.  side  of  that  riveri 
which  here  generally  separates  it  from  the  Canton  basin,  to 
a  point  not  far  North  of  Collinsville.  On  its  Sonthem  border, 
it  extends  West,  around  the  Northern  skirts  of  the  Bristol 
Granitic  basin  (a,)  till  it  meets  the  continuation  of  the  dark 
silvery  micaceous  range  (G  S.  3  /3,)  near  the  S.  W.  corner  of 
Burlington.  The  predominant  rock,  throughout  this  section, 
is  the  coarse  silvery  micaceous  rock  of  the  present  range,  less 
bluish  than  that  of  the  formation  (E,)  and  more  nearly  allied 
to  that  of  (O  S.  1 ;)  generally  accompanied  with  garnets,  and 
more  rarely  with  staurotides.  Occasionally  beds  occur  of 
a  finer  grained,  more  even  and  fissile  schist,  either  lighter 
grey  and  more  quartzose,  or  darker  grey,  sub-felspathic  and 
gneissoid.  This  latter  gneissoid  variety  occurs  at  its  S.  E. 
point,  at  the  Bristol  copper  mine,  and  may  be  traced  still 
farther  N.  along  the  W.  border  of  the  Secondary  and  the 
Canton  Granitic  basin  (e.)  The  Bristol  Mine  is  chiefly  opened 
in  a  large  vein  of  a  coarse  reddish  sub-talcose  Granite,  adjoin- 
ing which  the  gneissoid  micaceous  rock,  just  referred  to,  is  also 
sub-talcose  or  sub-chloritic,  with  decomposed  greenish  chlo- 
ritic  seams  and  nodules,  and  with  more  or  less  copper  dissem- 
inated. Similar  Granitic  veins,  with  traces  of  copper,  occur 
in  the  gneissoid  rock,  as  it  extends  farther  North,  at  least  as 
far  N.  as  the  vicinity  of  Collinsville.  Beds  or  veins  of  coarse 
white  Granite  are  not  unfrequent  throughout  this  section. 
They  are  particularly  abundant  in  a  high  ridge,  on  its  West- 
ern border,  extending  through  the  S.  W.  part  of  Burlington, 
where  they  form  an  almost  uninterrupte4  range.  North  of  the 
Bristol  Granitic  basin,  a  high  ridge,  with  a  nearly  uniform 
tabular  suomut,  extends  East  and  West,  separating  that  basin 
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from  a  smaller  one  on  the  North,  near  the  centre  of  Burling- 
ton, but  in  which  I  have  observed  no  satisfactory  indications  of 
a  Granitic  formation.  On  the  N.  Eastern  border  of  the  present 
section  (y^)  where  it  adjoins  the  Canton  Granitic  basin  (f,)  it  is 
bordered  by  the  dark  sub-porphyritic  veined  rock,  already  no- 
ticed, with  its  usual  accompaniments ;  and  subordinate  ranges 
of  the  same  rock,  occur  in  that  part  of  the  section,  more  re- 
mote from  the  border  of  the  Granitic  basin. 

(6.)  Under  this  head,  is  included  the  section  between  the 
Bristol  Granitic  basin,  on  the  East,  and  the  Naugatuck ; 
extending  N.  Easterly,  till  it  unites  with  the  preceding  section, 
as  already  indicated.  This  is  apparently  a  continuation  of  the 
range  (G  S.  3  /S,)  and  like  that,  is  composed  of  a  coarse,  dark 
silvery  shaded  Mica  Slate,  gradually  assimilating  in  character 
with  the  lighter  silvery  Mica  Slate  of  the  preceding  section. 
It  generally  abounds  in  large  beds  of  a  very  coarse  white  and 
more  rarely  reddish  felspathic  Granite,  which  in  some  parts  of 
the  section  rather  predominate. 

(s.)  The  Canton  Granitic  basin.  This,  although  separated 
from  the  Bristol  Granitic  basin,  by  a  wide  interposed  band  of 
the  Mica  Slate  of  (7,)  closely  resembles  it,  both  in  the  character 
of  its  rocks,  and  in  its  relations  to  the  Micaceous  rocks  inclosing 
It    It  commences,  on  the  S.  W.,  at  a  point,  on  the  East  side  of 
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Farmington  river,  just  above  Perry's  Bridge,  whence  its  West- 
em  border  extends  N.  along  the  course  of  that  river,  to  a  point 
not  far  above  CoUinsville,  and  then  curves  around  the  village 
of  South  Canton,  at  the  distance  of  about  a  mile  on  the  North, 
till  it  meets  the  Secondary,  about  the  same  distance  N.  E.  from 
that  village.  It  is  inclosed,  throughout  this  entire  circuit,  by 
the  Mica  Slate  of  the  present  range  (1,)  which  obviously  dips 
from  it,  in  the  same  manner  as  along  the  borders  of  the  Bristol 
Granitic  basin,  generally  at  a  large  angle ;  its  dip  thus  varying 
from  S.  W.  at  its  Southern,  to  E.  N.  E.  at  its  N.  Eastern  termi- 
nation. At  the  latter  jpoint,  a  narrow  process  of  the  Mica  Slate 
of  (1)  runs  down  a  short  distance  between  the  peculiar  porphy- 
ritic  veined  frontier  rocks  of  these  basins,  and  a  Trap  ridge. 
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connected  with  the  Secondary.  Along  the  remainder  of  its 
Eastern  border,  the  rocks  of  this  basin  immediately  adjoin  the 
Secondary.  The  predominant  rock  of  this  basin  is  a  light 
grey,  generally  even  Granitic  Gneiss,  often  with  garnets,  alter- 
nating with  a  darker  grey,  more  micaceous  Gneiss,  with  which 
last  are  often  associated  beds  of  a  dark  uniform  Hornblende. 
The  rocks  of  this  basin,  particularly  the  darker  grey  micaceous 
and  Hornblendic  rocks,  are,  in  some  parts,  traversed  by  frequent 
veins  of  coarse  granite,  often  with  red  felspar.  Along  its  bor- 
der, towards  the  Mica  Slate  of  (1,)  there  occurs  an  interposed 
band,  similar  to  that  adjoining  the  Bristol  Granitic  basin,  com- 
posed of  the  porphyritic  veined  garnetiferous,  and  gametiferous 
hornblendic  rocks,  already  referred  to,  with  which  are  associa- 
ted veins  of  coarse  Granite,  and  subordinate  beds  of  Granitic 
and  more  micaceous  Gneiss ;  the  latter  approaching  the  Mica 
Slate  adjoining. 

(^.)  Under  this  head,  is  inchided  all  that  portion  of  the  East- 
ern range  (1,)  North  of  Farmington  river,  and  of  the  Canton 
Granitic  basin  (s.)  Within  this  section,  are  included  two  sub« 
ordinate  Granitic  basins,  but  of  comparatively  small  extent, 
and  with  less  distinctly  marked  outlines ;  namely,  one  (t,)  near 
the  S.  Western,  and  another  (t,)  in  the  N.  Western  comer  of 
Granby ;  the  latter  extending  into  East  Gran  ville  (Mass.)  These 
consist  chiefly  of  a  white  or  light  grey  felspathic  Gneiss,  gen- 
erally quite  decomposible,  with  occasional  micaceous  alterna- 
tions, usually  still  more  decomposible  and  ferruginous.  These 
two  basins  occupy  remarkable  isolated  valleys,  surrounded  by 
ridges  composed  of  the  Mica  Slate  of  the  present  range  (1.) 
The  peculiar  porphyritic  veined  frontier  rocks,  I  have  not  ob- 
served adjoining  the  first  of  these  basins.  They  occur,  how- 
ever,  along  the  Western  declivity  of  a  ridge,  adjoining  the 
Northern  basin  on  the  N.  E.,  S.  E.  of  East  Granville  village, 
where  they  also  dip  from  the  Granitic  rock,  Eastward.  In  the 
same  ridge,  rather  more  remote  from  the  Granitic  rock,  and 
associated  with  the  Mica  Slate  of  (1,)  is  a  small  bed  of  a  light 
green  pyroxenic  rock,  similar  to  that  on  the  8.  frontier  of 
(G  a  1,)  East  of  the  Naugatuok. 
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The  Mica  Slate  of  this  section  is  generally  coarse-g^^ined, 
and  of  a  light  silvery  grey,  with  little  of  the  peculiar  bluish  tint 
of  the  formation  (E,)  and  is  generally  accompanied  with  gar- 
nets, and  more  rarely  with  staurotides.  Large  interposed  beds 
or  veins  of  coarse  white  Granite  are  frequent,  and  also  subordi- 
nate beds  of  a  fine-grained,  generally  even,  white  felspathic 
Gneiss,  similar  to  that  of  the  included  basins,  already  referred 
to.  In  one  instance,  in  a  ridge  adjoining  the  Granitic  basin 
(t,)  on  the  S.  E.,  I  observed,  in  the  Mica  Slate,  a  small  bed  of 
an  impure  white  Limestone. 

2.  The  Middle  range,  formed  by  the  continuation  of  (3<$) 
of  the  Southern  portion  of  the  present  formation  (GS.,)  may  be 
traced  distinctly  in  a  band  of  no  great  width,  diminishing  to- 
wards the  North,  from  the  Naugatuck,  N.  E.  of  Northfield, 
through  the  centre  of  Harwinton,  the  S.  E.  part  of  New  Hart- 
ford, and  the  Western  part  of  Canton,  nearly  to  the  N.  line  of 
the  latter  town,  S.  W.  of  the  Granitic  basin  (It.)  Farther 
North,  slighter  traces  of  its  peculiar  rocks  may  be  observed,  in 
the  same  direction,  near  the  middle  line  of  the  entire  formation 
(G.)  This  range  is  characterized  by  a  fine-grained,  darker  or 
lighter  blue  Mica  Slate ;  the  darker  blue  generally  quite  ferru- 
ginous, and  more  micaceous ;  the  lighter  blue  thicker,  more 
quartzose,  and  occasionally  marked  with  transverse  flakes  of 
mica.  This  latter  variety  occurs  particularly  in  the  more 
Northern  part  of  the  present  formation,  and  is  generally  very 
hard  and  indestructible.  Diluvial  blocks  of  it  are  not  unfre- 
quently  observed,  scattered  over  the  Secondary,  towards  the 
S.  S.  E.,  nearly  to  the  Southern  termination  of  the  latter.  To- 
wards the  S.  W.,  in  Harwinton,  where  this  range  is  of  con- 
siderable width,  it  is  often  highly  ferruginous,  from  the  pres- 
ence of  pyrites,  and  is  accompanied  with  large  beds  of  a  very 
coarse  white  Granite  ;  the  latter  less  frequent,  however,  than 
in  the  adjoining  ranges.  East  and  West. 

3.  The  Western  range,  corresponding  to  (3  li)  of  the  South- 
ern portion  of  the  present  formation  (G  S.,)  may  be  traced  along 
the  Western  border  of  the  formation,  from  the  Naugatuck,  be- 
low Wolcottvilla,  first  in  aa  undulatiDg  courve  North  Easterly 
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through  the  N.  W.  part  of  Harw^inton,  the  S.  E,  corner  of  Tor- 
rington,  and  the  centre  of  New  Hartford,  to  the  valley  of  the 
East  Branch  of  Farmington  river,  and  then  North  along  the 
E.  side  of  the  latter,  into  Massachusetts.  Its  Western  border 
may  be  traced  farther  N.  along  the  ridge  East  of  West  Gran- 
ville village,  and  bearing  rather  N.  W.,  along  a  line  West  of 
Blandford  village.  The  Western  border  of  this  range,  also 
that  of  the  entire  formation  (G,)  is  frequently  marked  by  a  line 
of  beds  of  Hornblende;  generally  dark  green,  uniform  and  tliinly 
schistose ;  more  rarely  thicker  bedded  and  garnetiferous.  The 
rock,  throughout  this  range,  is  generally  a  coarse-grained^ 
dark  silvery  shaded,  thinly  schistose  Mica  Slate,  occasionally 
thicker  and  more  contorted ;  with  garnets,  frequently  with  stau- 
rotides,  and  particularly  in  the  vicinity  of  duartz  veins,  with 
kyanites ;  thus  resembling,  in  its  accompanying  minerals,  the 
rocks  of  the  range  (3t)  S.)  N.  E.  of  Litchfield.  Occasionally  beds 
occur  of  a  fine-grained,  even,  more  quartzose  Mica  Slate,  also 
with  garnets ;  well  suited,  by  its  grain,  softness  and  thickness, 
for  quarrying.  Such  a  variety  has  been  quarried  to  some  ex- 
tent, in  the  ridge  East  of  the  E.  branch  of  Farmington  river, 
S.  E.  of  Barkhamsted.  Beds'of  coarse  white  Granite  are  very 
frequent  throughout  the  greater  part  of  the  range,  even  more 
so  than  in  the  corresponding  part  of  the  Eastern  range  (1.) 
This  is  particularly  the  case  in  the  ridge  along  the  E.  side  of 
the  E.  Branch  of  Farmington  river,  where  they  form  an  almost 
continuous  series  of  high  white  ledges,  ranging  in  the  direction 
of  the  formation.  Beds  of  Hornblendic  Asbestos  occur  in  the 
Eastern  part  of  this  range,  S.  East  of  New  Hartford  meeting- 
house, probably  connected,  in  their  range,  with  an  analogous 
rock,  noticed  in  the  ridge  East  of  Litchfield  village. 

The  entire  width  of  the  present  formation  (G)  is  compara- 
tively small,  N.  of  the  point  where  it  bears  N.  along  the  E.  side 
of  the  E.  branch  of  Farmington  river,  and  the  whole  may  be 
there  regarded  as  a  single  range,  about  equally  composed  of 
the  Eastern  and  Western  ranges  (1 — 3)  continued;  the  rocks 
througbont  having  a  general  xesemblancei  but  darker  on  th« 
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Western  border,  and  with  more  of  the  bluish  tint,  peculiar  to 
the  formation  (E,)  on  the  Eastern  border. 

The  present  formation  (G,)  viewed  as  a  whole,  may  be  re- 
garded as  formed  of  two  parallel  ranges,  Eastern  and  Western, 
corresponding  respectively  to  the  Eastern  Micaceous   range 
(First  class)  of  (F,)  continued  in  the  formation  (E,)  and  to  the 
Western  Micaceous  range  (Third  class)  of  (F.)    This  Cbrres- 
pondence  may  be  traced,  not  only  in  the  direction,  but  in  the 
physical  character  of  the  rocks  of  these  different  ranges.    Still 
the  formation  (F)  is  throughout  characterized  by  a  greater  pre- 
dominance of  Felspar,  than  either  (E,)  which  is  obviously  con- 
tinued in  the  Eastern  range  of  (G,)  or  the  Western  range  of 
the  latter.    The  Granitic  basins,  traversing  the  formation  (G,) 
may  be  regarded  as  more  direct  continuations  of  the  formation 
(F.)    This,  at  its  N.  E.  extremity,  is  inclosed  between  the  for- 
mation (B,)  on  the  East,  and  the  Western  range  of  (G,)  on  the 
West,  while  those  basins  form  a  series  of  isolated  formations 
in  the  Eastern  range  of  (G,)  which  expands  from  (E)  around 
the  N.  E.  point  of  (F,)  continued  Northerly  in  the  same  direc- 
tion as  the  latter.     The  three  great  formations  (E — F — G)  may 
be  thus  considered  as  constituting  a  whole ;  extending  through 
the  State,  from  New  York,  on  the  S.  W.,  into  Massachusetts, 
in  a  wide  band,  parallel  to  the  four  preceding  formations  (A — 
B — C — D,)  and  like  those,  forming  a  distinct  curve,  presenting 
its  convexity  to  the  East.     The  general  direction  of  this  range 
is  N.  Easterly,  till  it  meets  the  Secondary,  N.  of  the  Northern 
termination  of  (D,)  and  then  Northerly  along  the  Western 
border  of  the  Secondary.    It  is  worthy  of  remark,  that  its 
Western  border,  soon  after  entering  Massachusetts,  bears  dis- 
tinctly to  the  West 

(H.)  A  CcUciferous  Micaceous  Formation  (Gneiss.) 

Under  this  head,  I  include  all  that  part  of  the  State  lying 
West  of  the  two  preceding  formations  (F  and  G,)  and  S.  of  a 
line  drawn  West  from  the  N.  E.  point  of  the  New  Preston 
Limestone  valley,  near  the  S.  W,  point  of  the  isolated  Porphy- 
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ritic  formation  (G^  S.,)  by  the  S.  side  of  Romaug  Pond,  by  the 
N.  side  of  Kent  Hollow,  N.  of  the  Kent  ore  bed,  and  by  the 
valley  of  Dover  river,  where  it  enters  the  Housatonic,  to  the 
line  of  New  York.  Throughout  this  extent,  the  rocks  present 
peculiar  traits  of  resemblance,  sufficient  to  mark  them  as  mem- 
bers of  a  common  formation,  and  are,  at  the  same  time,  accom- 
panied, in  a  much  greater  degree  than  any  of  the  preceding 
formations,  with  subordinate  beds  and  ranges  of  Limestone. 
Probably  more  than  one  half  of  the  extent  of  this  formatioa 
is  included  within  the  limits  of  New  York ;  but  from  its  gene- 
ral N.  Easterly  direction,  nearly  its  entire  width,  at  its  North- 
ern termination,  lies  within  the  limits  of  this  State.  Its  East- 
ern and  Northern  boundaries  have  been  already  traced.  Its 
Western  boundary  extends  S.  from  the  valley  of  Dover  river, 
above  referred  to,  along  the  Eastern  border  of  the  Dover  Lime- 
stone valley,  around  the  Southern  termination  of  that  valley, 
and  then  S.  W.  along  the  Eastern  border  of  the  Highlands, 
between  Carmel  and  Somers  (N.  Y.)  It  thus  includes  the 
S.  E.  part  of  Putnam  Co.,  and  probably  the  greater  part  of 
Westchester  Co.  (N.  Y.)  The  S.  E.  corner  of  the  latter 
ODunty,  on  the  Sound,  is  occupied  by  the  continuation  of  (P,) 
S.  W.  from  Byram  river. 

The  Eastern  line  of  this  formation  enters  this  State  near  the 
Lime  quanies  in  North  Greenwich,  whence  it  extends  N.  East- 
erly across  the  N.  W.  corner  of  Greenwich,  and  then  in  an 
E.  N.  E.  direction,  through  Northcastle  and  Poundridge  (N. Y.,) 
nearly  parallel  to  the  North  line  of  Greenwich  and  Stamford, 
to  the  valley  of  Mill  river,  near  the  N.  line  of  the  latter  town. 
It  then  extends  nearly  N.  N.  E.  along  the  East  side  of  the  val- 
ley last  mentioned,  through  South  Salem  (N.  Y.,)  adjoining 
the  Granitic  range  of  Ridgefield,  on  the  West,  and  again  bears 
E.  N.  E.  through  Ridgefield,  around  the  N.  point  of  the  latter 
range,  of  the  Porphyritic  range  (F4,)  and  of  the  Granitic  range 
of  Topstone  Hill  (F5?,)  to  the  valley  of  the  Saugatuck,  in  the 
N.  W.  part  of  Reading.  From  this  point,  it  again  extends 
N.  N.  ELy  by  the  E.  side  of  the  valley  of  Still  river,  through 
Danbury  and  Brookfiald,  to  the  Housaloaic,  at  the  Falls  (New 
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Milford,)  whence  it  is  continued,  in  the  same  general  direction , 
along  the  East  side  of  the  Limestone  valley  of  New  Milford 
and  New  Preston,  to  its  Northern  termination,  less  than  a  mile 
from  the  Shepaug,  on  the  New  Milford  and  Litchfield  Turn- 
pike. Near  its  termination,  it  again  bears  more  to  the  East 
(about  N.  East.)  Throughout  the  greater  part  of  this  dis- 
tance, this  Eastern  border  is  marked  by  a  remarkable  Lime- 
stone valley  (t,)  which  will  be  hereafter  more  particularly  de- 
scribed. 

The  predominant  rock  of  this  formation  is  a  dark  or  light 
grey,  striped  or  veined  Micaceous  rock,  characterized  by  its 
peculiar  fine  grain  and  soft  lustre.  This  is  associated  with 
various  other  rocks  of  a  different  character,  yet  from  its  more 
general  distribution,  it  may  be  regarded  as  offering  the  most 
distinctive  type  of  the  formation.  The  more  remarkable  asso- 
ciated varieties  of  rock  will  be  noticed  in  the  more  detailed 
accounts  which  follow. 

The  most  striking  features,  in  this  formation,  are  presented 
by  its  subordinate  ranges  of  Limestone.  These  very  generally 
occupy  valleys,  of  greater  or  less  extent,  which,  by  their 
direction,  offer  perhaps  the  best  key  to  the  arrangement  of 
the  whole  formation.  I  have  already  referred  to  a  remarkable 
Limestone  valley  (f,)  or  rather  series  of  valleys,  extending 
along  the  Eastern  border  of  the  formation,  throughout  nearly 
its  entire  extent  The  first,  in  this  series,  commences,  on 
the  S.  W.,  at  the  point  on  Byram  river,  in  North  Greenwich, 
already  noticed,  and  extends  N.  N.  E.  along  that  stream,  to 
Byram  Pond.  Crossing  a  ridge  N.  E.,  in  which  are  contained 
subordinate  beds  of  Limestone,  we  meet  another  valley,  with 
Limestone,  on  Miannus  river,  extending  N.  E.  to  Bedford,  and 
then  bearing  E.  N.  E.,  in  which  direction  it  soon  terminates. 
Crossing  another  ridge,  we  find  another  lamestone  valley,  that 
of  Cross  river,  bearing  first  R  N.  E.,  and  then  turning 
N.  N.  E.  to  South  Salem.  Parallel  to  the  latter  part  of  this 
valley,  another  extends  in  the  same  direction  N.  N.  E.  along 
die  vmlley  of  Mill  river,  oommencing  in  Poundridge  (N.  Y.,) 
Ihft  N»  Una  of  Stanfoidy  and  ifcyiMduig  lo  the  sonice  el 
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that  stream,  N.  W.  of  Ridgefield  village.  This  valley,  toward* 
the  N.|  is  divided,  by  an  interposed  ridge  of  Micaceous  Gneissi 
into  two  branches ;  one,  on  the  East,  following  the  course  of 
Mill  river,  as  above  described ;  the  other,  on  the  West,  pro- 
ceeding more  Northerly,  by  Cross  Pond,  into  South  Salem. 
These  two  valleys,  however,  apparently  unite  again,  N.  of 
Ridgefield  village.  The  united  valley  then  extends  E.  N.  E., 
conformably  to  the  course  of  the  Eastern  border  of  the  forma- 
tion, into  the  N.  W.  corner  of  Reading,  where  it  unites,  on  the 
N.  W.,  with  the  Eastern  termination  of  a  Limestone  valley 
extending  W.,  along  the  course  of  Titicus  river,  through  North 
Salem;  thus  forming  a  wider  valley,  traversed  by  several 
ranges  of  Limestone,  alternating  with  ridges  of  Micaceous 
Gneiss,  along  the  immediate  Eastern  border  of  the  formation. 
It  is  here  bounded  on  the  North,  by  a  high,  abrupt  and  narrow 
ridge  (t,)  extending  East  from  Ridgebury  to  the  narrow  valley 
opening  S.  from  Danbury  to  the  Saugatuck.  The  Limestone 
extends  N.  through  this  latter  valley,  bounded  W.  by  the 
East  point  of  the  ridge  last  mentioned,  and  E.  by  the  S.  point 
of  a  high  ridge  of  Red  Porphyritic  rock,  extending  N.  by 
Bethel  village,  into  a  remarkable  isolated  ridge  E.  of  Danbury, 
called  Shelt  Rock.  At  Danbury,  the  Limestone  valley  from 
the  S.  unites  with  a  valley  from  the  West  (*,)  extending  along 
the  course  of  Still  river,  by  Mill  Plain  (Ridgebury,)  to  the 
Croton  in  Southeast  (N.  Y.)  This  valley  also  contains  traces 
of  limestone ;  but  slight,  however,  till  towards  its  Western 
extremity,  in  New  York.  Crossing  the  porphyritic  range  of 
Shelt  Rock,  the  Limestone  range  extends  again  N.  N.  E.  in  au 
uninterrupted  valley,  in  which  the  Limestone  is  apparently 
nearly  as  uninterrupted,  along  the  course  of  Still  river, 
through  Brookfield,  and  then  through  New  Milford  and  New 
Preston,  till  it  terminates  in  the  manner  already  described* 
This  last  Limestone  valley  also  extends  along  the  immediate 
Eastern  border  of  the  formation.  In  tracing  this  range  of 
Limestone  valleys,  we  observe  a  series  of  flexures,  namely, 
first  N«  E.,  then  E.  N.  E.,  again  N.  E.,  then  E.  N.  E.|  and  at 
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last  N.  N.  E.|  with  a  short  flexure  to  the  N.  E.  at  its  termina- 
tion,  corresponding  to  the  direction  of  the  preceding  forma- 
tions, as  marked  by  the  Eastern  border  of  the  present  forma- 
tion. 

The  valley  (*,)  extending  W.  from  Danbury,  may  be  re- 
garded as  dividing  the  present  formation  into  two  sections, 
Northern  and  Soathem,  differing  in  direction,  and  in  some 
respects,  in  the  character  of  their  rocks.  Of  these,  the  South- 
ern (1)  will  be  first  considered.  Only  a  small  part  of  this 
section  lies  within  the  limits  of  this  State ;  but  having  tra- 
versed, in  connexion  with  my  survey,  that  part  of  it  lying 
within  the  angle,  included  by  a  line  drawn  from  the  N.  W. 
corner  of  Greenwich,  to  the  point  where  the  Mill  Plain  valley 
crosses  the  line  of  the  State,  I  am  enabled  to  describe  it  with 
more  certainty  than  if  I  had  confined  myself  within  the  limits 
of  Connecticut. 

The  peculiar  Micaceous  rock  of  the  present  formation  is,  on 
the  whole,  more  distinctly  marked  and  predominant  in  this 
than  in  the  Northern  section.  It  is  generally  marked  by  stripes 
of  darker  and  lighter  shades ;  the  lighter,  in  some  instances, 
having  a  peculiar  reddish  tint.  This  is  particularly  striking, 
in  the  ridge  West  of  the  Limestone  valley  of  North  Greenwich. 
Garnets  occasionally  occur  in  this  rock,  but  less  frequently 
when  more  remote  from  the  limestone.  Generally  the  Mica- 
ceous rock,  accompanying  the  limestone,  is  garnetiferous  and 
also  ferruginous,  from  the  presence  of  pyrites.  Beds  of  a  more 
pyritiferous  variety  occasionally  occur  in  the  Micaceous  rock 
remote  from  the  limestone,  sometimes  with  traces  of  plum- 
bago. Alternate  beds  also  occur,  of  a  coarser  grained  mica- 
ceous rock,  somewhat  resembling  the  sub-porphyritic  veined 
rock  (i3  E,)  in  structure.  The  mica  of  this  formation  is  gen- 
erally very  dark,  but  occasionally  of  a  deep  blue,  approach- 
ing that  of  (2  F.)  Subordinate  beds  and  ranges  of  porphy- 
ritic  and  sub-porphyritic  rock  occur,  which  will  be  noticed  in 
connexion  with  their  local  relations.  Beds  of  Hornblende 
are  not  unfrequent,  both  uni&rm  and  thinly  schistosei  and 
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thicker  bedded  and  slightly  sub-porphyritic.  Generally  the 
Hornblende  of  this  section  is  very  dark,  often  deep  black,  cor- 
responding with  the  mica,  in  this  respect.  Beds  and  veins  of 
coarse  and  fine  red  and  white  felspathic  Granite  are  more  or 
less  frequent ;  the  red  more  generally  occurring  in  the  dark 
Micaceous  rock ;  the  white,  in  connexion  with  the  limestone. 
These  beds  or  veins,  particularly  the  larger,  are  usually 
distinctly  parallel,  both  in  position  and  structure.  Even  the 
coarser  varieties  present  a  distinctly  parallel  arrangement, 
with  a  structure  often  strikingly  porphyritic.  The  red  granite 
of  this  section  often  presents  traces  of  copper,  indicated  by 
the  green  carbonate  on  the  weathered  surface.  Subordinate 
beds  or  ranges  of  Granitic  Gneiss  also  occur  in  this  section; 
generally  white,  but  occasionally  reddish  felspathic.  This 
rock,  particularly  when  connected  with  the  limestone,  is  often 
distinctly  veined  sub-porphyritic  in  its  structure,  and  this  pe- 
culiarity may  be  traced  to  some  distance  in  the  Granitic 
Gneiss  of  (F  3,)  immediately  adjoining  the  Limestone  valleys 
on  the  Eastern  border  of  the  present  formation,  particularly 
in  that  of  fiidgefield.  *Along  the  Eastern  border  of  the  North 
Greenwich  Limestone  valley,  extends  a  ridge,  chiefly  com- 
posed of  a  light  grey  granitic  gneiss  (with  alternate  beds  of 
white  limestone,  and  bordered  on  the  East  by  a  band  of  light 
green  Pyroxenic  limestone,)  in  which  this  peculiar  sub-por- 
phyritic  structure  is  very  obvious.  One  of  the  most  remarka- 
ble rocks  in  this  section  is  the  light  green  Pyroxenic  limestone^ 
just  alluded  to.  This  generally  occurs  in  small  beds,  in  the 
Micaceous  ridges  interposed  between  the  Limestone  valleys, 
where  it  is  sometimes  accompanied  with  small  beds  of  white 
limestone,  and  also  associated  with  black  Hornblende,  and 
small  veins  of  Granite.  It  is  usually  very  decomposible  and 
ferniginous,  but  its  fine  grain  and  brilliant  colour  would  ren- 
der it,  if  not  too  hard  to  be  wrought,  valuable  as  a  material 
for  ornament. 

Besides  the  series  of  Limestone  valleys  extending  along  the 
border  of  this  formation,  already  aotieedi  a  few  others  may  be 
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alluded  to,  within  the  limits  above  indicated.  A  valley  ex- 
tends West  from  Soatb  Salem,  towards  Cross  river  village,  in 
which  are  found  traces  of  limestone.  This  is  separated  from 
ibe  limestone  valley  of  Gross  river,  above  noticed,  by  a  high 
abrupt  ridge  (the  Raven  Rocks,)  chiefly  composed  of  the  dark 
Micaceous  rock  of  the  present  formation,  around  the  Eastern 
point  of  which,  however,  the  two  valleys  communicate. 
Another  limestone  valley,  farther  N.  W.  (at  Todd's  Quarry,) 
extends  nearly  East  and  West,  and  in  nearly  the  same  line, 
£u'ther  East,  is  another  valley  (that  of  Long  Pond,)  separated 
by  intervening  ridges,  in  which  is  also  found  a  small  range 
of  limestone.  These  two  last  are  nearly  in  the  line  of  the 
S.  part  of  the  Eastern  limestone  valley,  already  noticed,  N.  E. 
of  Ridgefield.  The  valley  at  Todd's  Quarry  apparently  com- 
municates with  that  of  North  Salem  by  a  narrow  valley, 
bearing  N.  E.,  also  containing  beds  of  limestone.  These 
etatements  would  seem  to  indicate  that  the  same  undulating 
course,  in  the  direction  of  the  different  ranges,  observed  on 
its  Eastern  border,  pervades  the  whole  formation.  The  ar- 
rangement is,  however,  too  complex  td  be  presented,  at  pres- 
ent, in  its  details. 

The  Limestone  of  this  section  is  generally  a  very  pure  white 
Dolomite,  more  rarely  bluish.  It  is  usually  finer  grained  and 
decomposible,  frequently  decomposing  to  a  considerable  depth, 
into  a  loose  sand  or  gravel.  Occasionally  it  occurs  of  a  very 
coarse  grain,  and  highly  crystalline.  This  variety  is  consid- 
ered as  furnishing  the  strongest  lime,  and  is  found  especially  at 
Hiirs  Quarry  (Reading,)  Todd's  (South  Salem,)  and  Slosson's 
(North  Salem.)  Beds  occasionally  occur,  highly  ierruginous 
from  pyrites,  and  the  micaceous  gneiss  adjoining,  is  generally 
quite  ferruginous,  as  already  noticed.  The  limestone  of  this 
section  is  usually  accompanied  with  beds  or  veins  of  a  coarse 
white  felspathic  Oraaite,  both  traversing  the  limestone,  and 
the  micaceous  rocks  adjoining ;  those  in  the  former,  generally 
emaller  and  more  felspathic.  Beds  of  Hornblende,  and  of  a 
peculiar  light  grey  porphyritic  rock,  also  occur  very  frequently 
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in  connexion  with  the  limestone,  either  in  lateral  or  interposed 
ranges.  The  latter  rock  is  peculiarly  abundant  in  the  Lime- 
stone valley  of  Byram  river,  in  North  Greenwich.  The  lime- 
stone of  this  section  also  frequently  includes  small  veins  and 
nodules  of  a  bluish  white  pyroxene,  which  indeed  is  a  very 
general  accompaniment  of  the  limestones  in  the  Western  part 
of  the  State.  Beds  of  light  green  pyroxene  are  also  found  in 
the  vicinity  of  the  limestone  of  the  present  section.  A  range 
of  such  beds  occurs  at  the  Southern  termination  of  the  North 
Greenwich  Limestone  valley,  W.  of  Byram  river,  associated 
with  dark  Hornblende,  coarse  white  Granite,  and  the  peculiar 
porphyritic  rock,  just  referred  to. 

Two  local  ranges,  within  the  limits  of  the  present  section, 
claim  a  more  particular  notice.  A  remarkable  range  (a)  of  a 
dark  porphyritic  and  sub-porphyritic  rock,  similar,  in  its  gen- 
eral character,  to  the  Western  porphyritic  ranges  of  (F,) 
namely,  (1 — 4 — 7,)  and  still  more  resembling  the  porphyritic 
formation,  West  of  Litchfield,  (GS.  3^,)  extends,  in  a  nar- 
row ridge,  along  the  Eastern  side  of  the  Miannus  Limestone 
valley,  from  Northcastle  to  Bedford  village,  whence  it  may  be 
traced,  in  a  narrow  range,  first  adjoining  the  Eastern  termina- 
tion of  that  valley,  on  the  North,  and  then  S.  and  S.  E.  of  the 
Limestone  valley  of  Cross  river,  following  the  course  of  the  lat- 
ter to  the  North,  to  a  point,  East  of  the  Raven  Rocks,  between 
the  latter  valley  and  the  Limestone  valley  of  Cross  Pond.  The 
basis  of  the  peculiar  rock  of  this  range  is  generally  very  dark 
micaceous,  more  or  less  sub-hornblendic,  fine-grained,  like  the 
predominant  micaceous  rock  of  the  present  formation,  and  more 
or  less  thick-bedded  and  prismatic.  Like  the  rock  of  (GS.3Q 
it  is  generally  porphjrritic  with  purple  felspar.  This  variety 
dternates  with  other  dark  micaceous,  more  thinly  schistose 
rocks,  either  coarser  grained,  and  more  Veined  sub-porpbyritiC| 
or  finer  grained,  and  more  uniform  in  structure.  Beds,  gener- 
ally small,  of  a  fine-grained  dark  Hornblende  are  not  unfre- 
quent.  The  high  narrow  ridge  (t,)  already  referred  to,  be- 
tween the  Eastern  Limestone  valley  (t|)  in  Ridgefield  and 
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Reading,  on  the  South,  and  the  Mill  Plain  valley  (*,)  on  the 
North,  may  be  regarded  as  a  distinct  range  (/S,)  from  the  pe- 
culiar character  of  its  rocks.  This  range  is  characterized  by 
a  predominance  of  Granitic  rocks,  generally  with  white,  but 
occasionally  with  reddish  felspar.  These  rocks  are  distinctly 
parallel  or  gneissoid  in  their  structure,  of  a  lighter  or  darker 
grey,  often  with  garnets  disseminated,  and  are  accompanied 
with  subordinate  alternations  of  Micaceous  rocks,  also  with  gar- 
nets, and  with  frequent  beds  of  dark  fine-grained  Hornblende. 
The  generic  character  of  these  rocks,  resembles  that  of  the  for- 
mation generally.  This  ridge,  by  its  isolated  and  abrupt  out- 
line, presents  a  striking  feature  in  the  topography  of  the  country. 
The  present  section  is  throughout  characterized  by  its  peculiar 
broken  surface,  from  the  frequent  alternation  of  high  narrow 
ridges  and  deep  valleys,  presenting  a  strong  contrast  to  the 
more  uniform  surface  of  the  formation  (F)  adjoining. 

2.  The  Northern  section  of  the  present  formation  (H)  in- 
cludes all  that  portion  of  it,  North  of  the  Mill  Plain  valley  (*,) 
extending  West  from  Danbury  to  the  Croton  river.  I  shall 
confine  my  remarks  on  this  section  to  that  part  of  the  forma- 
tion lying  East  of  the  Croton  river,  although  the  country  West 
of  that  river,  and  S.  of  the  Dover  Limestone  valley,  is  inclu- 
ded within  the  limits  of  the  present  formation.  Throughout 
this  section,  some  general  traits  of  resemblance  may  be  ob- 
served in  the  character  of  the  rocks,  which  identify  them  as 
members  of  the  same  general  formation  as  the  preceding  sec- 
tion, but  at  the  same  time  local  peculiarities  occur,  which  per- 
mit of  a  subdivision  into  several  subordinate  ranges. 

(a.)  The  most  remarkable  of  these  is  the  Red  Porphyritic 
range  of  Shelt  Rock,  already  noticed.  This,  although  of  con- 
siderable extent,  in  the  direction  of  its  length,  is  generally 
quite  narrow,  but  subject  to  successive  enlargements  and  con- 
tractions. Its  general  direction  is  N.  N.  W. ;  not,  however, 
in  one  uniform  line,  but  by  successive  shifts  or  recessions. 
-This  range  commences  distinctly,  in  a  high  abrupt  point.  East 
of  the  Eastern  Limestone  valley  (t,)  about  a  mile  N.  of  HilFs 
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Quarry  (Reading,)  and  opposite  the  Eastern  termination  of 
the  ridge  (1^.)  A  porphyritic  rock,  of  a  similar  character,  ac- 
companies, however,  the  limestone  at  Hill's  duarry,  forming  a 
narrow  band  along  the  E.  side  of  the  Limestone  valley  (t,)  ad- 
joining the  Micaceous  range  (F  6  s.)  From  the  point,  above 
mentioned,  this  range  extends  North,  in  a  high  ridge,  along  the 
East  side  of  the  Limestone  valley  (t,)  and  adjoining  (F  6 «) 
on  the  West,  to  Bethel  village,  where  its  elevation  is  inter* 
mpted ;  then  N.  Westerly,  in  the  ridge  of  Shelt  Rock,  E.  of 
Danbury,  crossing  the  Limestone  valley  (t)  obliquely,  by  a 
series  of  recessions  to  the  West ;  then  after  another  depressioUi 
where  it  forms  only  a  very  narrow  subordinate  band,  it  again 
rises  in  a  high  ridge  (Bear  Mountain,)  West  of  Neversink 
Swamp,  and  spreading  to  a  greater  width,  than  fieurther  South, 
extends  N.  N.  W.  by  the  E.  side  of  New  Fairfield  village,  still 
skirting  the  Neversink  Swamp  on  the  West,  and  further  North 
along  the  West  side  of  Osborn's  Hollow,  a  valley  opening  into 
the  basin  of  the  latter  from  the  N.  W.,  till  it  terminates  in 
a  point,  not  far  N.  of  the  S.  line  of  Sherman.  The  predomi- 
nant rock,  in  this  range,  is  a  thick  bedded  sub-granitic,  large 
red  porphyritic  rock,  more  or  less  seamed  with  a  dark  greenish 
(sub-chloritic)  mica,  and  occasionally  sub-hornblendic.  The 
darker,  more  micaceous  variety  is  most  common,  generally 
with  purplish  porphyritic  felspar ;  but  not  unfrequently  large 
beds  occur,  with  a  distinct  porphyritic  structure,  yet  hardly 
less  felspathic  than  Granite.  These  have  generally  a  li|fhter 
red  porphyritic  felspar.  The  thick  bedded  porph3rritic  rock 
is  accompanied  more  or  less  by  more  thinly  schistose  dark 
micaceous,  or  sub-hornblendic,  sub-porphyritic  alternations. 
Veins  of  coarse  Granite  are  not  unfirequent,  and  in  these  the 
parallel  veined  porphyritic  structure  is  often  quite  obvious. 

A  narrow  valley  opens  N.  from  the  Limestone  valley  (t,)  in 
Danbury,  along  the  E.  side  of  the  depression  in  the  Porphyritic 
range  (a,)  above  noticed,  to  the  S.  end  of  the  basin  of  Never- 
sink Swamp,  and  from  the  latter,  a  continuous  valley  extends 
by  Osborn's  Hollow^  around  the  N.  point  of  the  Porpbyritio 
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range  (a,)  to  Haviland's  Hollow,  which  opens  S.  Westerly 
into  the  valley  of  Croton  riveri  where  it  issues  from  the 
Dover  limestone  valley.  That  part  of  the  present  section  (2,) 
West  of  the  Northern  half  of  the  Porph3nritic  formation  («,) 
k  thus  insulated  by  deep  valleys,  and  may  be  considered  as 
forming  an  extensive  plateau  (/3,)  in  which,  however,  consid- 
erable variety  in  the  character  of  the  rocks  may  be  observed. 
In  the  Southern  and  Western  part  of  it,  two  or  three  valleys 
may  be  traced  nearly  from  West  to  East,  in  lines  parallel 
to  the  Mill  Plain  valley  (*,)  separated  by  intervening  ridges,  in 
the  same  general  direction,  while  in  the  more  Northern  and 
Eastern  part,  the  direction  conforms  to  that  of  the  adjoining 
Forphyritic  formation.  In  the  latter  part  of  this  division 
(/8,)  the  strata  are  generally  very  irregular  and  contorted. 
The  central  part  of  this  division  forms  a  more  elevated  and 
uniform  plateau,  W.  S.  W.  of  New  Fairfield,  nearly  covered 
with  Diluvium.  In  that  part  of  this  division,  S.  of  the  high 
central  plateau,  the  predominant  rock  is  the  peculiar  dark  or 
l^ht  grey  fine-grained  Micaceous  rock  of  the  present  formation* 
The  lighter  grey  frequently  has  a  delicate  purple  tint,  in  its 
mica,  resembling  that  of  a  similar  Micaceous  rock  in  a  remarka- 
ble formation  (D,)  in  the  Eastern  Primary.  The  Micaceous 
rocks  of  that  part  of  the  present  division  frequently  contain  gar- 
nets, and  are  generally  more  or  less  ferruginous.  Subordinate 
beds  of  a  very  ferruginous  variety  occur,  tilled  with  dissemina- 
ted sAles  of  Plumbago,  and  occasionally  larger  points  of  Plum- 
bago are  Observed,  particularly  in  connexion  with  small  quartz 
or  granite  veins.  Subordinate  beds  of  Hornblende  are  not  un- 
frequent,  generally  dark  and  fine-grained,  occasionally  coarser 
and  sub-porphyritic.  These  are  peculiarly  abundant  along 
the  E.  side  of  the  valley  of  Croton  river,  near  Milltowa 
(N.  Y.,)  forming  there  even  extensive  subordinate  ranges. 
Beds  or  subordinate  ranges  of  a  light  grey  Granitic  Gneiss 
are  not  unfrequent  also.  In  a  high  ridge,  commencing  near 
the  line  of  the  State,  and  extending  in  an  undulating  course 
£«asterly  between  the  two  most  Southern  valleys,  in  this  di- 
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vision,  such  a  Granitic  Gneiss  forms  the  predominant  rock, 
as  in  the  ridge  (1  /9,)  S.  of  Mill  Plain  valley.  Like  the  Gran- 
itic Gneiss  of  that  range,  it  also  contains  garnets,  and  is  associ* 
ated  with  large  beds  of  dark  Hornblende.  The  high  central 
plateau  is  so  completely  covered  with  diluvium,  that,  in  cross- 
ing it,  I  observed  the  rock  exposed  only  in  three  points 
namely,  along  its  Eastern  and  Western  borders,  and  in  a  val- 
ley, near  its  middle,  opening  South.  The  predominant  rock,  in 
those  points,  was  a  very  coarse-grained,  light  grey,  porphyritic 
veined  contorted  rock,  generally  with  white,  but  occasionally 
with  reddish  felspathic  veins,  with  frequent  larger  veins  or 
beds  of  a  coarse  white,  or  reddish  white,  distinctly  veined  por- 
phyritic Granite.  The  N.  W.  part  of  the  present  division, 
adjoining  Haviland's  Hollow,  consists  chiefly  of  the  dark  and 
light  grey  fine-grained  Micaceous  Gneiss  of  the  formation  gen- 
erally, here  usually  abounding  in  small  tortuous  veins  of  red 
and  white  Granite,  with  'frequent  beds  of  dark  Homblendic 
and  sub-hornblendic  rock,  and  occasional  lai^e  beds  of  a  vein- 
ed porphyritic  red  felspathic  Granite,  with  parallel  seams  and 
patches  of  dark  mica  and  Hornblende.  This  range  character- 
ized by  its  red  veined,  dark  micaceous  rocks  may  be  traced 
S.  W.  through  the  country  West  of  the  Croton,  between  Car- 
mel  and  Somers  (N.  Y.)  The  only  trace  of  Limestone,  I 
have  observed,  within  the  limits  of  the  present  division  (jS,) 
is  on  the  E.  side  of  the  Croton,  N.  E.  of  Milltown  (N.  Y.) 
and  on  the  N.  side  of  the  Granitic  range,  in  that  vicinity, 
already  described.  There  is  here  a  bed,  of  no  great  extent, 
of  an  impure  ferruginous  limestone,  accompctnied  with  green 
pyroxene  and  plumbago.  •  • 

(7.)  Under  this  head,  is  included  all  that  part  of  the  North- 
ern section  (2,)  lying  East  of  the  Red  Porphyritic  range  («,) 
and  of  the  S.  part  of  the  Kent  Limestone  valley  (s.)  From  the 
Southern  extremity  of  the  latter,  a  valley  (Leach's  Hollow) 
opens  S.  into  Neversink  Swamp,  nearly  at  the  same  point 
with  Osborn's  Hollow,  already  referred  to,  thus  completing 
the  Weatem  boundary  of  the  present  division  (7.)     This 
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division  includes,  on  its  Eastern  border,  the  great  Limestone 
Talley  (t,)  already  described,  extending  from  the  N.  of  Bethel, 
along  the  course  of  Still  river,  through  Brookfield,  to  the 
Housatonic  at  New  Milford,  whence  it  is  continued  through 
New  Preston,  to  its  N.  E.  termination,  near  the  Shepaug. 
The  rock,  in  this  valley,  consists  chiefly  of  white  Limestone, 
particularly  towards  its  Northern  extremity,  alternating  with 
a  light  grey,  generally  even,  striped  Micaceous  Gneiss,  with 
large  beds,  in  some  parts,  of  a  very  coarse  white  Granite,  and 
with  occasional  beds  of  a  light  grey  porphyritic  rock,  quite 
similar  to  that  accompanying  the  limestone  in  the  Southern 
section  (1.)  The  limestone  of  this  valley  is  generally  Dolo- 
mitic,  but  beds  occasionally  occur  in  it  of  a  purer  carbonate 
of  lime,  one  of  which,  in  the  N.  E.  part  of  Danbury,  has 
been  lately  wrought  by  Mr.  L.  S.  Piatt,  for  purposes  of 
agriculture.  Usually  the  limestone  is  fine-grained,  partly  very 
decomposible,  and  in  part  harder  and  of  a  pure  white,  forming 
an  elegant  marble.  The  marble  quarries  of  New  Preston, 
near  the  N.  termination  of  the  valley,  have  long  been  noted. 
A  vein  of  Galena  has  been  worked,  to  a  small  extent,  in  the 
limestone,  West  of  Still  river,  in  Brookfield. 

That  part  of  the  present  division.  West  of  this  Limestone 
Talley,  consists  apparently  of  a  series  of  alternate  ranges  of 
a  more  felspathic  sub-granitic  gneiss  (f,)  and  of  a  darker  more 
micaceous  gneiss  (t;)  the  different  ranges  of  each,  possessing, 
in  the  whole,  a  common  character,  identifying  them  as  parts 
of  a  common  formation.  The  predominant  rock,  in  the  sub- 
granitic  ranges  (t,)  is  a  very  fine-grained,  light  grey,  darker 
and  lighter  striped  Gneiss,  with  thin  seams  of  very  dark  mica, 
with  the  grain  and  lustre,  peculiar  to  the  Micaceous  rocks 
of  the  present  formation  (H.)  Not  unfrequently  the  lighter 
stripes  have  a  reddish  tint,  as  has  been  already  noticed  in  the 
micaceous  striped  rocks  of  the  Southern  section  (1.)  More 
generally  the  rocks  of  this  class  are  even,  but  occasionally 
they  are  found  highly  contorted.  Very  frequently  the  stripes 
are  not  of  uniform  width,  but  successively  enlarge  and  con- 
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tract,  giving  to  the  rock  a  porphyritic  veined  aspect.  Small 
parallel  veins  of  white  or  reddish  veined  porphyritic  felspathic 
Granite  are  not  uncommon,  occasionally  accompanied  with 
thin  bands  of  dark  Hornblende.  Larger  interposed  beds  of 
white  and  reddish  veined  porphyritic  Granite  also  occur,  par- 
ticularly in  the  Southern  part  of  the  present  division,  W.  of 
the  Limestone  valley  in  Brookfield.  Subordinate  beds  of  a 
light  grey  Granitic  Gneiss,  more  or  less  similar  in  structure 
to  the  predominant  rock  of  the  class,  are  not  unfrequent.  A 
remarkable  range  of  a  very  light  grey  or  white  albitic  Gran- 
itic rock  (tt,)  extends  throughout  this  division,  obliquely 
N.  N.  W.,  in  a  direction  nearly  parallel  to  the  Red  Porphyritic 
range  («,)  as  will  be  afterwards  specified.  The  sub-granitic 
and  granitic  rocks  of  this  class  are  generally  albitic  in  their 
composition,  often  readily  decomposing  into  a  porcelain  or 
infusible  clay.  The  Micaceous  rocks  (t)  of  the  present  divis* 
ion  will  be  more  particularly  described  as  they  occur. 

The  most  extensive  and  important  range  (^,)  in  this  division, 
consists  of  rocks  of  the  first  class  (t,)  accompanied  with  the 
granitic  range  (tt,)  just  referred  to.  This  commences  on  the 
West  side  of  the  Limestone  valley  of  Still  river,  in  the  N. 
part  of  Danbury,  and  extends  North,  immediately  adjoining 
the  rocks  of  the  valley,  till  West  of  Brookfield ;  occupying 
the  greater  part  of  the  country  between  that  valley  on  the 
East,  and  the  Neversink  Swamp,  on  the  West  West  of 
Brookfield,  a  narrow  Micaceous  range  (3)  begins  to  be  inter- 
posed between  it  and  the  Limestone  valley  East.  It,  however, 
continues  North,  occupying  the  greater  part  of  the  ridge  be- 
tween the  Limestone  valley,  East,  and  Rocky  river,  the  outlet 
of  Neversink  Swamp,  West.  Crossing  this  stream,  it  also 
occupies  the  ridge  between  it  and  Leach's  Hollow  (farther 
N.  between  the  Housatonic  and  the  S.  part  of  the  Kent  Lime- 
stone valley,  in  Sherman.)  Crossing  the  Housatonic,  it  extends 
N.  along  the  W.  border  of  the  present  division,  by  the  Kent 
ore  bed,  terminating  in  a  point,  a  short  distance  farther  N.  It 
immediately  adjoins  the  W.  border  of  the  present  division,  from 
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the  central  wider  part  of  Neversink  Swamp,  Northward.  The 
tubordinate  range  of  Granitic  Gneiss  (ft,)  above  alluded  to,  gene- 
rally traverses  the  more  central  part  of  this  range ;  through  the 
greater  part  of  its  extent,  with  little  intemiption.  It  may  be 
observed,  in  its  Southern  pert,  in  Danbury,  adjoining  the  Lime- 
atone  valley  (t ;)  but  it  is  there  apparently  more  interrupted. 
From  a  point  West  of  Brookfield,  Northward,  it  is  apparently 
more  continuous ;  first  traversing  the  summit  of  the  ridge, 
W.  of  the  Limestone  valley  (t;)  then  crossing  Rocky  river, 
and  continuing  along  the  ridge  W.  of  the  Housatonic,  by  Hine's 
clay  bed,  to  a  point  N.  of  the  New  Milford  and  Sherman  road, 
when,  after  crossing  the  latter  river,  it  bears  more  N.  E.,  by 
Peet's  clay  bed,  to  its  N.  termination  in  the  ridge  East  of  the 
Kent  ore  bed.  The  Granitic  rock  of  this  subordinate  range 
abounds  in  a  pure  white  albite,  often  giving  to  its  weathered 
surface  a  brilliant  white  aspect.  From  this  circumstance  also, 
it  is  at  times  very  decomposible,  forming  beds  of  infusible  clay, 
(as  at  Hine's,  W.  of  New  Milford,)  in  which  the  structure  of 
the  rock  is  distinctly  preserved.  The  beds  and  veins  of  coarse 
white  Granite,  traversing  this  Granitic  rock  (tt,)  and  also  the 
more  micaceous  rocks  of  the  present  range  (i,)  are  occasion- 
ally very  decomposible,  forming  a  more  perfect  porcelain  clay, 
from  the  more  complete  segregation  of  the  felspar  (albite.)  In- 
stances of  this  occur  at  Peet's  clay  bed,  already  alluded  to,  in 
connexion  with  the  subordinate  Granitic  range  (tt,)  and  in 
the  ridge  E.  of  the  Sherman  valley  (^)  in  connexion  with  the 
more  micaceous  (sub-granitic)  rocks  of  the  present  range  (i.) 
The  clay,  thus  formed,  is,  in  the  latter  instance,  though  very 
purely  felspathic,  frequently  liable  to  ferruginous  stains,  render- 
ing it  less  fitted  for  porcelain.  The  Granitic  rock  of  the  present 
range  (i)  is  often  apparently  well  suited  for  quarrying.  In  the 
ridge,  W.  of  the  Housatonic,  N.  of  the  Sherman  road,  I  have  ob- 
served small  beds  of  limestone,  accompanying  both  the  Grani- 
tic and  more  micaceous  rocks  of  the  range ;  in  one  instance, 
accompanied  with  large  beds  of  coarse  white  Granite  and  grey 
Quarts;  in  another,  with  seams  and  patches  of* green  Py- 
roxene. 
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Adjoining  the  range  (i,)  on  the  West,  S.  of  the  central  part 
of  Neversink  Swamp,  along  the  E.  side  of  which  it  extends  S. 
into  Danbury,  is  a  narrow  range  (2)  of  a  thin  dark  Micaceous 
ferruginous  Gneiss,  with  more  or  less  frequent  beds  or  veins 
of  coarse  and  fine-grained  white  or  reddish  Granite  and  Gran- 
itic Gneiss.  These  beds  are  all  very  similar  in  their  struc- 
ture and  arrangement,  but  their  parallelism  is  more  obvious  in 
the  finer  grained  varieties.  Generally,  in  the  coarser  varieties, 
the  ground  is  finer  grained  white  felspathic,  with  veined  por- 
phyritic  reddish  felspar  disseminated  ;  the  weathered  surface, 
at  the  same  time,  nearly  uniformly  white.  A  similar  veined 
porphyritic  Granite,  with  brighter  red  felspar,  occurs  frequent- 
ly in  the  adjoining  part  of  the  preceding  range  (i.)  This  Mi- 
caceous range  (2)  is,  however,  most  strongly  marked  by  its 
ferruginous  character.  Near  its  N.  termination,  in  a  ridge  E. 
of  the  Neversink  Swamp,  in  a  very  ferruginous  Micaceous 
Gneiss,  is  an  important  vein  of  magnetic  pyrites,  formerly  used 
in  the  manufacture  of  copperas. 

Along  the  Eastern  border  of  the  preceding  range  (1,)  another 
very  narrow  Micaceous  range  (3)  extends  N.  at  least  from  Brook- 
field  to  the  Housatonic,  immediately  adjoining  the  Limestone 
valley  (t)  on  the  West.  It  also  occupies  the  ridge,  on  the  N. 
bank  of  the  Housatonic,  West  of  the  entrance  of  the  Aspetuck, 
now  intersected  by  the  Housatonic  Rail  Road.  The  characteris- 
tic rock  of  this  range  is  a  coarse,  thick  bedded,  dark  grey  Mica- 
ceous rock,  with  veined  porphyritic  points,  chiefly  composed 
of  a  coarse  flaky  white  Mica,  blended  with  more  or  less  of 
felspar  and  quartz,  giving  to  the  surface  of  the  rock  a  peculiar 
knotted  appearance.  Alternate  beds  occur  of  a  finer  grained, 
more  schistose  Micaceous  Gneiss,  partly  uniform,  and  partly 
with  a  lighter  ground,  marked  by  parallel  flakes  of  shining 
black  mica,  and  other  beds  of  a  dark  fine-grained  Hornblende ; 
also  veins  of  a  coarse  white  Granite,  with  subordinate  veins  or 
patches  of  quartz,  sometimes  accompanied  with  black  tour- 
maline. The  beds  of  Hornblende  are  most  extensive  along  the 
W.  border,  towards  the  sub-granitic  range  (i.)     Sometimes 
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beds  of  the  coarse  knotted  Micaceous  rock  alternate  with  beds 
of  limestone  and  granite,  on  the  W.  border  of  the  Limestone 
valley  (t.)  The  Micaceous  rocks  of  this  range  are  generally 
decomposible  and  ferruginous.  This  Micaceous  range  (^,)  in 
a  part  of  its  course,  is  interrupted,  appearing  in  singular  short 
isolated  ridges,  rising  along  the  West  side  of  the  Limestone 
valley  (f.) 

In  that  part  of  the  present  division  (7,)  E.  of  the  Housatonic, 
the  number  of  alternate  ranges  of  the  two  classes  (sub-granitic 
and  micaceous)  is  greater  than  in  that,  already  described,  on 
the  West.  Proceeding  West  from  the  Limestone  valley  (t,)  in 
New  Preston,  we  cross  a  ridge  (*)  to  the  valley  of  the  West 
Aspetuck,  in  which  a  light  grey,  often  reddish.  Granitic  Gneiss 
predominates.  This  range  apparently  commences  in  the  angle 
of  the  East  and  West  Aspetuck,  N.  of  New  Milford.  A  bed 
of  pyritiferous  magnetic  iron  occurs  in  this  range,  in  New 
Preston.  In  the  valley  of  the  West  Aspetuck,  is  a  narrow 
range  of  the  coarse  knotted  Micaceous  rock  of  (3,)  very  de- 
composible and  ferruginous ;  apparently  in  the  same  line  as 
the  range  (3,)  continued  N.  from  the  ridge,  above  noticed,  in 
the  West  angle  of  the  Housatonic  and  the  Aspetuck.  The 
ridge  W.  of  the  valley  of  the  West  Aspetuck,  is  occupied  by  a 
narrow  range  of  the  light  grey  striped  sub-granitic  Gneiss  of 
(1,)  apparently  in  the  same  line  as  that  of  the  ridge  W.  of  the 
Limestone  valley  (t,)  S.  of  the  Housatonic.  On  the  Eastern 
declivity  of  this  ridge,  a  bed  of  Hematite  has  recently  been 
opened,  included  in  a  variety  of  Micaceous  rock,  somewhat  re- 
sembling the  characteristic  rock  of  the  range  (3,)  but  appa- 
rently subordinate  to  the  sub-granitic  rock  of  the  ridge  in 
which  it  is  situated.  This  rock  has  a  fine-grained,  dark 
grey  ground,  with  large  porphyritic  points  of  a  coarse  white 
mica,  including  a  few  grains  of  quartz  and  felspar.  It  is 
generally  decomposed  in  the  bed  to  a  soft  clay,  but  still  per- 
fectly retaining  its  original  structure.  The  hematite  occurs  in 
parallel  veins  or  patches,  in  the  decomposed  rock,  and  like  all 
:  the  hematite  ores  in  the  State,  is  apparently  a  secondary  for- 
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matioiii  derived  from  the  decomposition  of  the  pyrites  dissemi* 
nated  through  the  rocV.  In  the  valley  of  a  small  stream,  far- 
ther West,  is  another  narrow  range  of  coarse  Micaceous  ferru- 
ginous rock,  similar  to  that  of  (3.)  In  A  valley  farther  N.  N.  E., 
not  &r  S.  of  the  New  Preston  and  Kent  Turnpike,  is  a  small 
subordinate  range  of  White  Limestone  (111)  (Bostwick's,)  and 
another  (112,)  of  rather  greater  extent,  apparently  in  the  same 
line,  occurs  on  the  N.  bank  of  tlie  Housatonic,  near  the  bridge 
on  the  road  from  New  Milford  to  Sherman.  These  Limestone 
ranges  are  evidently  isolated.  The  Micaceous  range,  last  no- 
ticed, forms,  however,  apparently  a  connecting  link  between  the 
two  Limestone  ranges.  In  a  low  ridge,  separating  the  valley  of 
that  range  from  that  of  the  Northern  Limestone  range  (111,) 
beds  of  white  Limestone  are  observed,  interposed  in  a  similar 
Micaceous  Gneiss,  with  beds  of  Hornblende.  The  valley  of 
the  Northern  Limestone  range  opens  into  that  of  the  West 
Aspetuck,  not  far  North  of  the  ore  bed  just  noticed.  Farther 
West,  near  the  Housatonic,  is  another  ridge,  occupied  by  the 
sub-granitic  rock  of  (i,)  terminating  in  a  point  S.  of  the  New 
Preston  Turnpike.  This  is  apparently  connected  with  a 
range  of  similar  rock,  extending  along  the  N.  bank  of  the 
Housatonic,  at  the  bridge  on  the  road  to  Sherman.  The  rock 
at  the  latter  point  is  highly  contorted. 

West  of  the  valley  occupied  by  the  Northern  Limestone  range, 
just  referred  to,  at  the  New  Preston  Turnpike,  we  cross  the  S« 
point  of  a  ridge  of  a  dark  Micaceous  ferruginous  Gneiss  (t,) 
alternately  coarser  and  finer  grained,  which  may  be  traced  in 
a  higher  ridge,  farther  South,  West  of  that  last  noticed  ;  this 
Micaceous  range  thus  advancing  N.  Easterly,  conformably 
to  the  direction  of  the  range  (i,)  towards  its  N.  termination.  A 
peculiar  coarse-grained  lighter  grey  variety  (i)  occurs  in  the 
Southern  part  of  this  range,  generally  very  decomposible  in 
shelly  fragments,  characterized  by  veined  porphyritic  quartz 
and  felspar  (the  former  generally  most  abundant,)  imbedded 
in  a  dark  silvery  micaceous  ground,  occasionally  with  por- 
phyritie  points  of  coarse  flaky  white  mica,  much  resei 
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the  knotted  rock  of  the  preceding  Micaceous  ranges,  and  yet 
quite  distinct.  This  usually  occurs  in^  large  beds,  accompa- 
nied with  alternate  bands  of  a  coarse  more  or  less  tortuous 
veined  sub-micaceous  variety,  and  a  thinner  more  uniform 
darker  micaceous  variety.  The  finer  grained  micaceous  rocks 
of  this  range,  generally  present  more  or  less  distinctly  the 
knotted  structure,  already  noticed.  This  range  adjoins  the  N. 
termination  of  the  range  (^,)  on  the  East,  and  apparently  ter- 
minates towards  the  S.,  in  a  point  E.  of  the  Housatonic,  above 
the  road  from  New  Milford  to  Sherman.  The  most  extensive 
formation  of  limestone,  connected  with  this  part  of  the  present 
division  (7,)  occupies  the  remarkable  circular  valley  or  basin, 
known  as  Kent  Hollow  (5,)  at  the  head  of  the  valley  of  the 
West  Aspetuck.  This  Ls  situated  on  the  immediate  Northern 
frontier,  assigned  to  the  present  formation  (H,)  and  is  bordered 
on  the  W.  by  a  range  of  sub-granitic  rocks,  in  the  line  of  the 
range  West  of  the  West  Aspetuck,  and  on  the  N.  and  E.  by 
ridges,  belonging  to  the  next  succeeding  formation  (I.)  The 
limestone  in  the  centre  of  the  valley  alternates  with  white 
Granitic  and  light  grey  sub-granitic  rocks,  sli^tly  sub-por- 
phyritic  in  structure.  The  limestone,  so  far  as  I  observed 
it,  generally  abounds  in  veins  or  patches  of  quartz,  tremolite 
and  white  pyroxene.  This  range  of  limestone  may  be  consid- 
ered as  a  continuation  of  the  series  formed  by  the  two  smaller 
Limestone  ranges  (111 — 1|2,)  in  a  N.  E.  direction,  conformably 
to  the  general  N.  E.  direction  of  the  present  formation  (H,)  at 
its  Northern  extremity. 

(S.)  Under  this  head,  is  included  all  that  part  of  the  North- 
ern section  (2,)  North  of  (a)  and  (^,)  and  West  of  the  South- 
ern termination  of  the  Kent  Limestone  valley  (s,)  in  Sherman. 
It  includes  two  distinctly  marked  ranges,  apparently  very  ir- 
regular in  their  outline.  The  first  (i )  surrounds  the  N.  point  of 
the  Red  Porphyritic  range  (a,)  from  which  it  is  separated  by  Os- 
bom's  and  Haviland*s  Hollows,  communicating  with  each  oth- 
er, as  already  observed,  at  the  N.  point  of  (a.)  This  range  is 
apparently  a  continuation  of  the  dark  micaceous  veined  range, 
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adjoining  Haviland's  Hollow  on  the  S.,  already  n6dQ^  in  con- 
^  nexion  with  (/S,)  which  bending  round  the  N.  point  o^^,)  send» 
down  a  narrow  ridge,  between  Osborn's  and  Leach's  HolkiwS;  to 
their  point  of  junction  in  Neversink  Swamp,  while  at'the^sam^ 
time  it  is  continued  N.  in  a  high  ridge,  near  the  W.  lin^xTf  the 
State,  between  Sherman  village  and  duaker  Hill  (N.  Y.)    .The 
predominant  rock  of  this  range  is  the  fine-grained,  dark  mtpffv- 
ceous,  striped  and  veined  Gneiss,  common  to  the  more  Southern*'!.-, 
partis  of  the  present  formation  (H,)  with  occasional  alternations  •'  \ . 
of  a  coarser  grained,  more  veined  sub-porphyritic  variety,  and  '  '.' 
with  more  or  less  frequent  subordinate  beds  of  Granitic  and       '/'' 
Hornblendic  Gneiss.    Hornbiendic  beds  or  subordinate  ranges- 
are  peculiarly  abundant  in  that  part  of  the  range  more  imme* 
diately  adjoining  the  Porphyritic  range  (a,)  more  especially  ia 
the  ridge  E.  of  Osborn's  Hollow,  in  which  Hornblendic  rocks 
quite  predominate.     The  Hornblende  of  this  range  is  general- 
ly fine-grained,  dark  and  uniform,  and  frequently  abounding 
in  small  tortuous  Granitic  veins.    The  Micaceous  Gneiss,  ac- 
companying it,  is  also  similarly  veined,  and  often  traversed 
with  irregular  seams  and  patches  of  Hornblende.    The  red 
felspathic  veins  of  the  range  S.  of  Haviland's  Hollow,  are  less 
obvious  in  the  present  range. 

West  of  this,  a  wider  range  (2)  extends  N.  from  Haviland's 
Hollow,  along  the  E.  side  of  the  Dover  Limestone  valley,  to  the 
valley  by  which  Dover  river  passes  E.  to  the  Housatonic,  where 
it  apparently  bends  East,  extending  in  a  high  narrow  ridge, 
along  the  S.  side  of  the  latter  valley,  and  then  sends  down  & 
process  along  the  E.  side  of  the  Kent  valley,  in  Sherman,  thus 
surrounding  the  preceding  range  (0  ^°  ^®  North,  in  the 
same  manner  that  the  latter  surrounds  the  Porphyritic  range 
(a,)  as  already  noticed.  The  predominant  rock  of  this  range 
is  a  coarse-grained,  darker  or  lighter  silvery  Micaceous  rock, 
generally  thick-bedded  and  contorted,  often  knotted  with  por- 
phyritic points  of  quartz  and  white  mica,  and  accompanied  with 
garnets.  It  alternates  with  a  finer  grained,  darker  micaceous, 
more  even  and  fissile  variety,  generally  very  ferruginous.    Oe- 
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easionallY'^jite  b^  occur  of  the  qnartzose  veined  porphyritic 
Twriety,  ^heacly  noticed  ({)  in  describing  the  N.  E.  part  of  the 
precedh}]; division  (y,)  and  as  in  that  instance,  very  decomposi- 
ble. . '^his  occurs  particularly  on  the  E.  side  of  the  ridge,  S. 
qf  Ddv6r  river,  as  the  present  range  bends  S.  along  the  West 
nidb  of  the  Kent  Limestone  val  ley  (i .)  The  Micaceous  rocks  in 
'<4bi8*  range,  from  the  predominance  of  quartz  in  their  composi- 
/*.'.'lton,  might  often  be  called  a  Mica  Slate,  if  such  a  distinction 

*  *  •     • 

. .  ^  '•  were  of  any  importance.  Large  and  small  veins  of  coarse  and 
.  V  *  fine  White  Granite  are  frequent,  particularly  in  the  Eastern 
part  of  the  range.  The  smaller  veins  are  generally  very  much 
contorted.  In  the  N.  W.  part  of  this  range  is  an  isolated  form- 
ation of  white  Limestone,  of  no  great  extent,  occupying  a  val- 
ley or  basin,  S.  of  the  high  ridge,  adjoining  Dover  river,  al- 
leady  noticed.  In  tracing  this  valley  S.  W.,  the  Limestone  is 
interrupted,  but  the  Micaceous  rocks,  throughout  its  course,  are 
generally  very  ferruginous.  Beds  of  Hematite  of  small  ex- 
tent have  been  opened  in  different  points  in  this  valley ;  the 
most  important  near  its  Southern  termination,  adjoining  a 
small  range  of  ferruginous  decomposible  Limestone,  with  green 
pyroxene  disseminated.  The  Hematite  is  there  found  in  a 
decomposed  coarse  silvery  Micaceous  Gneiss,  with  garnets,  less 
distinctly  marked  by  porphyritic  points  of  white  mica,  than , 
the  rock  accompanying  the  Hematite,  East  of  the  Kent  Lime- 
stone valley  (e.)  The  ore  of  this  locality  is  apparently  of  a 
superior  quality,  but  was  found  in  too  small  quantity  to  war- 
rant its  exploration. 

(«.)  The  Kent  Limestone  valley  may  be  here  connected 
with  the  present  formation  (H,)  although  it  is  in  part  more  im- 
mediately connected  with  the  next  succeeding  formation  (I.) 
The  Limestone  of  this  valley  may  be  traced  distinctly  from  a 
point  S.  of  Sherman  village,  to  a  point,  on  the  E.  side  of  the 
Housatonic,  near  Lewis'  Bridge,  in  the  S.  W.  part  of  Cornwall. 
The  valley  is  continued  farther  S.  through  Leach's  Hollow,  al- 
leady  noticed,  to  the  centre  of  the  Neversink  basin.  In  this  lat^ 
ter  part  of  its  coursoi  I  have  observed  two  distinctly  marked  lo- 
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calities  of  limestone,  on  the  opposite  sides  of  the  valley,  near  its 
junction  with  that  basin.  The  beds,  however,  are  there  very 
small.  From  Sherman,  Northward,  large  beds  occur  frequent* 
ly,  forming  an  almost  continuous  range  through  the  valley,  as 
far  N.  at  least  as  the  line  of  Cornwall,  N.  of  which  the  valley 
becomes  very  narrow,  and  the  limestone  is  only  occasionally 
apparent  Cornwall  Hollow,  extending  in  a  winding  course, 
N.  Easterly,  through  that  town,  may  be  regarded  as  a  continu- 
ation of  the  Kent  valley,  connecting  it  with  the  S.  Canaan 
Limestone  valley.  Limestone  occurs  fn  it,  at  least  in  that  part 
of  it  N.  of  the  Sharon  and  Goshen  Turnpike,  as  will  be  after- 
wards noticed.  The  Kent  valley  is  widest,  opposite  the  en- 
trance of  Dover  river,  by  the  valley  of  which  it  communicates 
with  the  Dover  Limestone  valley,  on  the  West.  In  its  South- 
ern part,  it  is  bounded  East  by  the  range  (7 1,)  and  West  by 
the  range  (6,)  of  the  present  section  of  (H.)  Farther  N.,  the 
next  succeeding  formation  (II)  borders  it  on  the  East,  and  the 
Granitic  formation  (Kl,)  on  the  West.  From  the  latter,  it  is 
generally  separated  by  the  Housatonic.  N.  of  the  HousatoniC| 
near  Gaylord's  Bridge,  a  cove  of  this  valley  extends  N.  E. 
along  the  West  side  of  the  range  (7^,)  to  a  point  not  far  N.  of 
the  Kent  ore  bed.  Along  the  E.  side  of  this  cove,  S.  of  the 
ore  bed,  extends  a  low  ridge  of  light  grey  Quartz  rock,  and  at 
the  ore  bed,  situated  on  the  W.  side  of  (7  i,)  a  bed  of  very  ferru- 
ginous (pyritiferous)  Quartz  rock  occurs  in  connexion  with  the 
Gneiss  of  that  range.  The  Hematite  of  the  ore  bed  is  situated 
chiefly  in  a  larger  bed,  closely  adjoining  the  bed  of  Quartz 
on  the  W.,  but  partly  more  remote,  in  a  wide  baud  of  decompos- 
ed Micaceous  rock,  with  porphyritic  patches  of  coarse  white 
mica,  very  similar  to  the  varieties  already  noticed  both  in  (/) 
and  (S.)  This  rock  is,  however,  coarser  grained  than  that  at 
the  ore  bed,  adjoining  the  valley  of  the  West  Aspetuck,  noticed 
under  (7,)  and  more  resembling  the  rock  of  (§7,)  and  that  on  the 
Eastern  border  of  (<5)  S.  of  Dover  river.  This  rock  is  reduced, 
to  the  depth  of  many  feet,  at  the  ore  bed,  almost  entirely  to  the 
state  of  a  soft  clay,  yet  retaining  its  original  siructore  distinetr 
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ly.  The  Hematite  is  included  in  it,  as  at  the  ore  bed  on  the 
West  Aspetuck,  in  parallel  veins  or  isolated  patches,  and  like 
that  of  the  latter  locality,  is  obviously  derived  from  the  decom- 
position of  the  pyrites  in  the  decomposed  rock.  In  the  larger 
body  of  ore,  adjoining  the  duartz  rock,  on  the  East,  masses 
occur  of  a  brecciated  Quartz,  cemented  by  the  Hematite,  and 
associated  with  a  yellow  brown  jasper.  The  ore  of  this  body 
particularly  adjoining  the  duartz  rock,  is  often  filled  more  or 
less  with  seams  of  minute  crystalline  duartz,  and  is  then  said  to 
he  frosted,  by  the  miners.  This  ore  is  generally  rejected,  as  un- 
fit for  the  furnace.  The  cove,  last  mentioned,  is  bounded  on  the 
N.  by  the  S.  point  of  the  high  abrupt  escarpment  of  the  forma- 
tion (1 1,)  bounding  the  Kent  valley  on  the  East,  farther  N. 

The  Limestone  of  this  valley  is  generally  a  fiue-grained 
white  Dolomite,  similar  to  that  in  the  more  Southern  and 
Eastern  parts  of  the  present  formation,  and  is  often  very  de- 
composible  and  ferruginous.  A  fine-grained  bluish  variety  oc- 
curs more  frequently  than  in  the  preceding  ranges.  The  beds 
of  Limestone  alternate  with  a  dark  grey  Micaceous  rock,  gen- 
erally coarse-grained,  and  more  or  less  allied  to  the  Micaceous 
rock  of  (^,)  and  of  the  succeeding  formation  (L)  Among  its 
varieties  may  be  enumerated  a  coarse  knotted,  thick-bedded 
variety,  with  garnets,  and  another  coarse-grained,  dark  mica- 
ceous, porphyritic  veined  variety,  generally  much  contorted. 
Beds  of  a  finer  grained,  more  even  and  thinly  schistose  Mica- 
ceous Gneiss  also  occur.  Veins  of  coarse  Granite  and  beds  of 
Hornblende  are  less  frequent,  particularly  in  the  more  North- 
ern part  of  the  valley,  than  in  connexion  with  the  Limestone 
farther  South  and  East. 

A  few  general  remarks  may  here  be  offered  on  the  Hematite 
ores,  connected  with  different  ranges  in  the  Northern  part 
of  the  present  section  (2.)  The  three  deposits,  that  have  been 
most  extensively  worked,  namely,  that  at  the  Kent  ore  bed, 
that  on  the  West  Aspetuck,  and  that  near  the  Western  border 
of  (^,)  are  all  situated  in  the  vicinity  of  ranges  of  Limestone, 
and  are  connected  with  a  decomposed  rock,  more  or  less  char- 
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acterized  by  porphyritic  points  of  coarse  white  mica.  In 
other  localities,  where  this  rock  is  found,  particularly  on  the 
N.  E.  border  of  (3,)  adjoining  the  Kent  Limestone  valley  (i,) 
traces  of  Hematite  are  also  obsenred,  and  in  the  latter  range, 
the  rock  occasionally  appears  as  a  soft  ferruginous  red  or  yel* 
low  clay,  having  the  appearance  of  an  ochre.  These  associa- 
tions of  the  Hematite  may  be  of  great  economical  importance,  as 
furnishing  a  guide  for  the  discovery  of  new  deposits  of  that  ore* 
The  present  formation  (H)  will  be  best  considered,  in  its  gen« 
eral  relations,  in  connexion  with  the  next  succeeding  formation 
(I,)  which  lies  in  the  same  line  of  direction  towards  the  N.  E« 
It  may  here  be  remarked,  however,  that  the  general  direction 
of  the  present  formation  is  N.  Easterly,  in  a  very  undulating 
course ;  in  its  Northern  section,  directed  more  to  the  N.,  corres- 
ponding to  the  direction  of  the  adjoining  portion  of  (G,)  but  at 
its  N.  termination,  again  bearing  toward  the  N.  East. 

I.  A  Micaceous  Ferruginous  Formation  (Gneiss.) 

Under  this  head,  is  included  an  extensive  range,  in  the  same 
general  line  of  direction  as  the  preceding  formation,  of  which 
it  may  be  regarded  as  a  continuation ;  characterized  through- 
out by  a  dark  micaceous  Gneiss,  more  or  less  ferruginous.  Its 
Eastern  border  commences  at  the  East  Aspetuck,  in  New 
Preston,  near  its  issue  from  Romaug  Pond,  and  at  first  extends 
N.  E.,  in  the  high  rocky  ridge  of  Pinnacle  Mt.,  along  the  W. 
side  of  the  New  Preston  Limestone  valley,  to  the  Northern 
termination  of  the  latter.  It  then  bears  East,  across  the  She- 
paug,  adjoining  the  Mica  Slate  range  (G  S.  3  s,)  to  the  S.  W. 
corner  of  the  Porphyritic  formation  (G  S.  3  ^,)  around  the 
Western  and  Northern  border  of  which  last  it  extends  (at  first 
in  a  narrow  ridge  between  it  and  the  Shepaug,)  till  it  meeti 
the  Western  border  of  the  Mica  Slate  formation  (G,)  W.  N.  W. 
of  Litchfield.  From  that  point,  it  adjoins  the  formation  (G,) 
on  the  East,  to  the  most  Northern  point  of  my  exploration. 
Its  boundary  on  the  South,  towards  the  preceding  formation 
(H,)  has  lalready  been  indicated.    Its  Western  border  is  verjr 
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irregular  in  its  outline,  much  more  so  even  than  the  Western 
border  of  the  adjoining  range  on  the  East,  namely,  that  of 
(G.)    It  at  first  proceeds  nearly  N.  along  the  East  side  of  the 
Kent  Limestone  valley  (H  2 «,)  as  already  noticed,  and  then  in 
a  very  iindulating  course  N.  Easterly,  by  the  East  side  of 
Cornwall  Hollow,  to  the  head  of  the  South  Canaan  Limestone 
valley.    The  long  narrow  winding  valley,  known  as  Corn- 
wall Hollow,  may  be  considered  as  forming  a  connexion  be- 
tween the  Kent  and  South  Canaan  Limestone  valleys,  and  in 
its  North  part,  at  least,  beds  occur  of  a  very  decomposible  and 
ferruginous  white  limestone,  accompanied  with  veins  and 
nodules  of  white  pyroxene.    From  the  head  of  South  Canaan 
Hollow,  the  present  formation  extends  N.  W.  in  the  high  tab- 
ular ridge  of  Canaan  Mountain,  which  forms  a  promontory 
between  the  two  Limestone  valleys  of  South  and  North  Ca- 
naan.   These  latter  are  properly  coves  of  the  great  Western 
Limestone  valley  (L,)  (that  of  Berkshire  and  Dover,)  penetra- 
ting into  the  formations  adjoining  it  on  the  East.    From  the 
head  of  the  North  Canaan  valley,  the  Western  border  of  the 
present  formation  extends  S.  Easterly,  along  the  Western  bor- 
der of  a  Granitic  formation  (K  2,)  to  the  South  point  of  the 
latter,  at  Wolcottville.    At  this  point,  the  present  formation 
forms  only  a  narrow  band,  intervening  between  (K  2)  and  the 
formation  (G,)  on  the  South.    The  Western  border  of  the 
present  formation  is  again  directed  to  the  N.  E.  along  the  East 
side  of  (K  2,)  from  which  it  is  at  first  separated  by  the  valley 
of  Still  river,  and  after  crossing  Farmington  river,  bears  more 
Northerly  into  Massachusetts.     From  the  above  statement,  it 
will  be  perceived,  that  the  present  formation  is  nearly  inter- 
sected by  the  opposing  points  of  (K2,)  on  the  N.  E.,  and 
(G  S.  3  *] — d,)  on  the  S.  W.    It  may  thus  be  considered  as  di- 
vided into  two  sections,  namely,  a  S.  Western  and  a  N.  East- 
ern^  which  are,  however,  apparently  connected  by  a  narrow 
band,  curving  round  the  S.  point  of  (K  2,)  at  Wolcottville. 

The  Micaceous  rocks  of  the  present  formation  are  through- 
out characterized  by  the  dark  shade  of  their  mica,  and  are 
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generally  strikingly  ferruginous ;  the  ledges  being  often  distin- 
guishable at  a  distance  by  their  rusted  surface.  Subordinate 
beds  and  ranges  of  micaceous  rock  occur,  however,  of  a  differ- 
ent character.  Still  the  ferruginous  character  of  the  forma- 
tion is  very  obvious,  even  in  its  soils  and  waters.  This  forma- 
tion is  also  characterized  by  large  beds  and  subordinate  ranges 
of  a  white  or  light  grey  felspathic  (albitic)  Granitic  rock, 
both  coarse  and  fine-grained,  generally  distinctly  parallel, 
and  often  strikingly  porphyritic  in  its  structure.  Rocks  of 
such  a  character  may  be  traced  throughout  a  great  part 
of  the  formation,  as  will  be  afterwards  more  particularly 
specified.  Hornblende  is  not  unfrequent  in  some  parts  of  the 
formation,  particularly  in  the  vicinity  of  granitic  ranges,  and  on 
its  borders.  It  is  generally  dark,  fine-grained  and  uniform ; 
more  rarely  sub-porphyritic  (sienitic.)  Athough  this  forma- 
tion is  in  the  line  of  the  Calciferous  formation  (H,)  yet  I 
have  in  no  instance  observed  any  distinct  traces  of  limestonei 
in  its  interior,  unless  in  one  slight  instance,  in  its  Northern  sec- 
tion, hereafter  specified.  , 

1.  The  Southern  section  includes  all  that  part  of  this 
formation.  West  of  the  narrow  band  interposed  between  the 
North  point  of  (G  S.  3  »)— ^)  and  the  South  point  of  (K  2,) 
already  indicated.  Although  it  adjoins  the  preceding  forma- 
tion (H,)  on  the  South,  by  a  line  transverse  to  the  general  di- 
rection of  both,  yet  it  presents,  in  the  whole,  quite  a  distinct, 
though  allied  character.  In  both,  a  dark  micaceous  gneiss 
predominates,  but  that  variety,  so  characteristic  of  the  prece- 
ding formation,  is  apparently  not  continued  in  the  present 
The  Micaceous  rocks  of  this  formation  rather  resemble  those 
of  the  range  (H  2  ^  2,)  and  of  the  more  micaceous  ranges  in 
that  part  of  (H  2  y,)  East  of  the  Housatonic.  The  S.  W, 
point  of  the  present  section  lies  opposite  the  high  ridge  of  the 
former  range,  South  of  the  valley  of  Dover  river,  in  an  E.  N.  E. 
direction,  and  resembles  it  not  a  little  in  the  peculiar  charac- 
ter of  its  micaceous  rocks.  From  this  point,  the  rocks  of  the 
present  formation  apparently  curve  Easterly  around  the  N.  point 
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of  the  subordinate  Granitic  range  (H27I,)  and  are  thenco 
continued  along  the  N.  side  of  Kent  Hollow  and  Romaug 
Pond.  In  this  line,  the  more  micaceous  ranges  of  (H  2  7  E.) 
apparently  coalesce  with  them,  while  the  Granitic  range 
(H  2  7 1,)  and  the  sub-granitic  ranges,  farther  East,  either  ter- 
minate abruptly,  or  soon  run  out.  The  Granitic  range,  just 
noticed,  may  perhaps  be  continued  in  a  more  interrupted  range 
of  granitic  beds  (t)  in  the  same  direction,  N.  E.,  near  the 
Spectacle  Ponds,  West  of  Warren,  and  the  most  Eastern  sub- 
granitic  range  (that  West  of  the  New  Preston  Limestone  val- 
ley,) is  apparently  connected  with  a  narrow  band  of  similar 
sub-granitic  rocks,  at  the  N.  E.  angle  of  Romaug  Pond. 
The  Limestone  of  the  preceding  formation  obviously  termin- 
ates at  the  transverse  line  above  specified.  Along  this  line, 
from  the  cove  of  the  Kent  valley  (H2s,)  at  the  ore  bed,  a 
range  of  depressions  extends  across  to  the  outlet  of  Romaug 
Pond,  North  of  which  the  present  formation  exhibits,  as  it 
were,  the  high  escarpment  of  a  plateau. 

The  predominant  rock  of  the  present  section  resembles 
rather  the  finer  grained,  more  thinly  schistose  varieties  of 
the  Micaceous  ranges  of  (H,)  with  which  it  apparently 
corresponds ;  but  the  coarser  grained,  both  the  knotted  and 
veined  porphyritic  varieties  of  those  ranges,  also  occur,  par- 
ticularly along  the  Western  border,  adjoining  the  Kent  val- 
ley, and  along  the  Southern  frontier,  above  indicated.  Subor- 
dinate beds  of  a  similar  kind  occasionally  occur  throughout 
the  section.  The  knotted  variety  is  generally  gametiferous, 
and  sometimes  contains  large  nodules  of  iron  pyrites.  The 
porphyritic  points,  which  give  its  peculiar  character  to  this 
variety,  like  those  in  the  similar  varieties  in  the  Northern  part 
of  (H,)  consist  chiefly  of  a  flaky  white  mica,  with  more  or  less 
of  felspar  and  quarts,  and  often  with  minute  included  garnets. 
The  predominant  rock  of  this  section,  as  already  observed,  is 
generally  thinly  schistose  and  rather  even,  dark  micaceous, 
more  rarely  silvery  shaded,  generally  lighter  striped  or  veined, 
and  occasionally,  though  less  frequently  than  the  coarser  varie- 
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ties,  accompanied  with  garnets.  It  is  usually  rery  ferruginouSi 
though  not  often,  in  such  instances,  very  decomposibie.  Its  sur- 
face, and  the  beds  of  the  streams,  adjoining,  are  often  highly  rust- 
ed. Subordinate  beds  sometimes  occur,less  ferruginous, and  then 
generally  more  granitic  veined,  or  traversed  more  with  small 
beds  of  granitic  gneiss,  and  with  a  more  silvery  shaded  mica. 
Subordinate  beds  of  granitic  gneiss,  generally  white  (albitic,) 
but  occasionally  reddish,  are  not  unfrequent.  This  section  is 
also  traversed  by  several  very  remarkable  subordinate  ranges 
of  a  white  (albitic)  Granitic  rock,  already  referred  to,  in  the 
more  general  account  of  the  formation.  One  (t,)  less  continu- 
ous, on  the  S.  W.,  in  the  vicinity  of  the  Spectacle  Ponds,  has 
been  already  noticed.  This  is  accompanied  with  numerous 
beds  of  dark  green  Hornblende,  and  also  with  a  coarse,  very 
contorted  veined  Micaceous  rock.  A  more  extensive  range  (t) 
may  apparently  be  traced  through  the  greater  part  of  a  circuit 
concentric  to  the  exterior  outline  of  the  section,  and  inclosing 
a  large  tract  of  the  Micaceous  rock  of  the  formation,  in  its 
centre.  The  course  of  this  range  is  laid  down  on  the  map, 
marked  by  dotted  lines,  where  it  has  been  distinctly  ascertained* 
In  some  of  my  routes,  the  surface  was  too  much  covered  with 
Diluvium,  to  enable  me  to  decide  with  certainty.  It  apparently, 
from  the  direction  of  its  strata,  and  of  those  of  the  adjoining 
Micaceous  rock,  forms  a  curve,  between  Warren  and  Milton, 
conformable  to  the  S.  W.  outline  of  the  present  section.  From 
this  point,  where  it  is  of  greater  width  than  in  other  parts  of 
its  course,  it  appears  to  send  out  two  branches,  one  of  which 
may  be  traced  N.  E.  through  the  Western  part  of  the  section, 
across  the  S.  E.  corner  of  Cornwall,  by  the  West  of  Goshen 
village,  and  along  the  N.  W.  side  of  Ivy  Mountain  (North  Go- 
shen,) while  the  other  passes  East,  between  Milton  village  and 
the  Porphyritic  formation  (GS.3^,)  at  Prospect  Mountain, 
whence  it  bears  N.  Easterly  through  the  S.  E.  part  of  Goshen, 
and  bending  N.  extends  along  the  ridge  W.  of  the  valley  of 
the  Naugatuck,  on  the  Eastern  border  of  the  present  section. 
In  the  more  Northern  part  of  this  section,  only  smaller  beds  of 
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Granitic  rock  have  been  observed.  A  range  (*,)  however,  of 
considerable  extent,  apparently  in  a  line  farther  West  than  the 
West  branch  of  the  preceding  range,  crosses  the  Albany  Turn- 
pike at  the  top  of  the  ascent  from  Canaan  Hollow,  at  Roberts' 
(North  Goshen.)  Much  of  this  consists  of  a  coarse-grained 
Granite,  but  conformable,  in  its  structure  and  arrangement, 
with  the  finer  gftdned,  more  gneissoid  part  of  the  range.  The 
Granitic  rock  of  this  and  the  preceding  range  is  often  well 
adapted  for  architectural  purposes.  Small  beds  occasionally 
occur  in  the  Micaceous  rocks  of  this  section,  particularly  in 
the  vicinity  of  the  Granitic  ranges,  of  a  rather  coarse  Granitic 
rock,  composed  almost  entirely  of  Quartz  and  white  Mica, 
with  only  a  few  grains  of  Felspar  disseminated. 

The  greater  part  of  the  present  section  may  be  considered  as 
forming  an  extensive  plateau,  extending  through  Warren,  Go- 
shen, and  parts  of  the  adjoining  towns.  A  large  portion  of  its 
surface,  particularly  in  Goshen,  is  covered  with  Diluvium.  In 
this  Diluvium,  blocks  of  white  limestone  are  not  unfrequently 
found,  similar  to  that  of  Canaan.  These  were  so  frequent,  at 
the  first  settlement  of  the  country,  that  several  lime-kilns  were 
erected  for  burning  them ;  but  no  trace  of  limestone  has  yet 
been  found,  to  my  knowledge,  in  the  rocks  of  the  present  sec- 
tion. Along  the  whole  of  its  Western  border,  towards  the 
Limestone  valleys,  adjoining  it,  this  section  presents  a  high 
steep  escarpment,  and  in  that  part  adjoining  Cornwall  Hollow, 
an  elevated  ridge,  the  highest  summit  of  which  is  called  Mo- 
hawk Mountain  ( W.  of  Goshen.)  Ivy  Mountain  is  a  conspicu- 
ous summit,  rising  nearly  in  the  centre  of  the  N.  part  of  this 
section,  and  although  not  more  than  300 — 400  feet  above  the 
general  level  of  the  plateau,  commands  a  view  extending  from 
the  mountains  in  Haddam  and  Chatham,  on  the  S.E.,  to  the  Cats- 
kill  Mountains  on  the  N.  W. ;  thus  indicating  the  comparatively 
great  elevation  of  the  general  surface  of  the  country  around 
it.  This  section,  on  the  N.,  runs  out  in  a  narrow  point  (Ca- 
naan Mountain,)  bearing  N.  W.  between  the  valleys  of  North 
and  South  Canaan.    A  narrow  range  of  a  coarse  veined  and 
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knotted  Micaceous  rock,  similar  to  the  corresponding  variety 
in  the  present  section,  runs  N.  along  the  W.  side  of  the  Granitic 
formation  (K2,)  at  least'till  within  the  limits  of  Massachusetts. 

2.  The  Northern  section  includes  all  that  part  of  the  present 
formation  N.  B.  of  the  narrow  interval  between  (GS.3*]— ^)  and 
(K2,)  or  of  the  Naugatuck  at  Wolcottville.  From  the  resem- 
blance of  the  rocks,  occupying  the  interval,  just  noticed,  to 
those  of  the  present  formation,  I  have  considered  the  two  sec- 
tions of  the  latter  as  connected  in  the  manner  specified.  The 
rocks  in  this  interval  are  a  dark  micaceous  veined  Gneiss,  with 
frequent  interposed  beds  of  white  Granitic  rock,  similar  to  that 
of  the  formation  generally.  Very  large  beds  of  this  latter 
rock  occur  at  Wolcottville,  well  adapted  for  quarrying.  The 
Northern  section  forms  generally  a  band  of  moderate,  but  rather 
variable  width,  between  the  formations  (G)  and  (K2,)  extending 
first  N.  Easterly,  in  an  undulating  course,  to  Farmington  river, 
and  then  bearing  more  Northerly,  along  the  West  side  of  the 
East  branch  of  the  latter,  into  Massachusetts.  It  occupies,  on 
the  S.  border  of  that  State,  the  country  from  Tolland  village, 
West,  to  West  Granville  village.  East,  and  farther  N.  may  be 
traced,  in  a  band  of  no  great  width,  near  the  West  border  of 
Blandford.  The  ferruginous  character  of  its  rocks  is  there 
very  obvious. 

The  predominant  rock  of  this  section  is  a  dark  micaceous, 
thinly  schistose,  more  or  less  ferruginous  Gneiss ;  generally 
accompanied  more  or  less  frequently  with  small  white  Granitic 
beds  or  veins,  and  also  with  subordinate  Granitic  ranges, 
very  similar  to  those  of  the  preceding  section.  These  Grani- 
tic rocks  might  be  considered,  indeed,  from  their  peculiar  com- 
position and  structure,  as  the  most  characteristic  rocks  of  the 
formation,  and  as  those  which  serve  best  to  trace  it  throughout 
its  long  and  devious  course.  Along  the  Western  border  of 
this  section,  extends  a  subordinate  range,  characterized  by  a 
coarser  grained,  more  silvery  shaded,  granitic  veined  or  striped 
Micaceous  Gneiss,  accompanied  with  frequent  beds  of  white 
and  more  rarely  reddish  Felspathic  Gneiss.    This  is  most  ob- 


112 

vious  in  that  part  of  the  section  along  the  E.  side  of  Still  river 
valley,  and  thence  N.  to  the  line  of  the  State.  The  rocks  of 
this  latter  range  are  less  ferruginous  than  those  of  the  section 
in  general.  In  both  the  micaceous  and  felspathic  varieties,  a 
porphyritic  veined  structure,  similar  to  that  of  the  Granitic 
rock  of  (K,)  is  more  or  less  distinctly  observable.  The  greater 
portion  of  the  present  section,  from  Farmington  river  North- 
ward, is  occupied  by  a  darker,  less  veined,  very  ferruginous 
Micaceous  Gneiss,  not  unfrequently  accompanied  with  beds  of 
dark  Hornblende,  usually  fine-grained,  uniform,  and  more  or 
less  thinly  schistose.  These  beds  are  most  frequent  on  the 
borders  of  this  section,  both  its  Eastern  and  Western,  forming 
there  subordinate  ranges  of  considerable  extent,  as  in  West 
Hartland,  adjoining  the  valley  of  the  E.  branch  of  Farmington 
river.  A  large  bed  or  subordinate  range  of  a  rather  coarse  sub- 
porphyritic  (sienitic)  Hornblendic  rock,  with  large  porphyritic 
points  of  Hornblende,  and  occasionally  with  garnets,  occurs  in 
this  section,  about  half  way  between  Tolland  and  West  Gran- 
ville (Mass.)  Garnets  are  not  unfrequent  in  the  Micaceous 
rocks  of  this  section.  The  most  extensive  beds  or  ranges  of 
Granitic  rock,  in^  this  section,  are  in  the  high  ridge  of  Tor- 
ringford,  E.  of  the  village,  and  in  that  part  of  the  section,  be- 
tween Farmington  river  and  the  East  branch  of  the  same, 
(where  it  also  forms  a  high  tabular  ridge,)  both  in  Barkham- 
sted  and  Hartland.  This  rock  is  quarried  to  some  extent,  in 
tlie  latter  range,  E.  of  Hitchcocksville.  The  only  trace  of 
limestone,  I  have  observed  in  this  section,  is  a  very  small  bed 
of  an  impure  ferruginous  variety,  S.  of  West  Hartland,  in  the 
vicinity  of  extensive  beds  of  Hornblende.  A  range  of  lime- 
stone may,  however,  be  traced,  near  its  Western  border,  within 
the  limits  of  (K2,)  as  will  be  afterwards  explained.  The  sur- 
face of  this  section  is  generally  characterized  by  long  even 
ridges,  in  the  line  of  its  direction,  which  form  a  striking  con- 
trast with  the  broken  surface  of  the  formation  (K2,)  adjoining 
it  on  the  West. 
The  two  formations  (H)  and  (I,)  taken  together,  form  a  con- 
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nected  range,  coextensive  with  that  of  (F— E— G,)  on  the 
East,  crossing  the  State  obliquely  N.  E.  from  New  York  into 
Massachusetts,  and  then  bearing  more  directly  North.  This 
range  presents  a  series  of  flexures  or  undulations,  in  its  course, 
corresponding  to  those  of  the  ranges  farther  East,  but  more 
strongly  marked  than  the  latter.  The  two  formations  have  a 
general  resemblance  to  each  other,  in  the  character  of  their 
rocks,  nearer  than  that  of  either  to  the  formations  adjoining 
them,  on  the  East  or  West,  and  yet  with  certain  differences, 
as  has  been  already  specified,  somewhat  corresponding  to  the 
differences  between  (F)  and  (G,)  also  in  the  same  line  of  di- 
rection. This  division  of  the  different  ranges  by  a  transversa 
line  will  be  more  fully  explained,  when  I  come  to  treat  of  the 
general  relations  of  the  whole  Western  Primary.  The  most 
remarkable  difference  between  the  two  formations  (H)  and  (I,) 
is  the  comparative  abundance  of  limestone  in  the  former,  and 
the  almost  total  absence  of  it  in  the  latter.  The  highly  fer- 
ruginous character  of  (I)  is  perhaps  worthy  of  remark,  in 
connexion  with  this  circumstance. 

K. 

Under  this  head,  is  included  a  series  of  isolated  formations, 
which,  from  the  prevailing  character  of  their  rocks,  might 
be  termed 

Cfraniiic  Formations  (Gneiss.) 

These  extend  in  a  range,  parallel  to  that  of  the  two  pre- 
ceding formations,  first  N.  Easterly,  and  then  more  directly 
North,  but  are  separated  by  the  interposition  of  forq^ations  of 
a  different  character.  The  first  of  these,  towards  the  S.  W., 
is  the  Granitic  range  of  the  Highlands  (K  3.)  This  I  have 
examined  particularly,  in  connexion  with  this  survey,  only 
at  three  points,  near  its  N.  E.  termination,  but  having  tra- 
versed it  farther  S.  W.,  I  have  no  hesitation  in  connecting  it 
with  the  present  series.  The  second,  in  order,  towards  the 
N.  E.,  is  a  Granitic  formation  (K  1,)  commencing  in  Schaghti- 
coke  Mt.,  N.  of  the  cross  valley  of  Dover  river,  and  extend- 
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ing  N.  throogfa  the  West  part  of  Kent,  end  thxongii  flbenm 
ead  Oomwalli  into  S.  Canaan.  This  ia  aeparated  from  the 
peeeeding  by  the  Dover  Limeatone  raliey  (Lf)  and  a  narrow 
range  of  Mica  Slate  (M,)  adjoining  the  latter  on  the  West. 
The  S.  point  of  (K 1)  ia  in  a  direction  N.  of  E.  from  the  ez- 
tieine  N.  point  of  the  Granitic  Gneiss  of  the  HighlandSi  cor- 
BBsponding  to  the  latteri  in  position,  in  a  manner  similar  to 
the  relation  of  the  S.  W.  point  of  the  formation  (I)  to  the 
N.  E.  point  of  (H  2i),)  already  noticed.  The  third,  in  the 
fiesent  series  of  formations,  is  a  Granitic  formation  (K  2,) 
eommencing  in  a  point,  just  North  of  WolcottviUe,  and 
extending,  in  a  direction  nearly  North,  into  Massaohnsetts. 
This  is  separated  from  (K 1,)  by  the  interposition  of  the  pre- 
ceding formation  (L)  Its  8.  point  is  situated  about  S.  E.  from 
die  N.  E.  point  of  (K  1 ;)  thus  giving  to  the  entire  range  an 
OBtline  very  similar  to  that  of  the  range  formed  by  (H)  and  (I.) 
'  The  predominant  rock  in  these  formations  is  Granitic; 
nore  generally  a  white  felspathic  striped  or  veined,  dark  mica 
seamed  Gneiss ;  the  felspathic  stripes  or  layers  usually  much 
wider  than  the  micaceous,  sometimes  quite  even,  but  moie  fre* 
qnently  enlarging  and  contracting,  and  more  or  less  con- 
torted. The  rocks  of  the  latter  variety  assume  more  or  less 
k  porphyritic  veined  structure,  analogous  to  that  of  (E  /S.)  Por- 
ph]n^itic  rocks,  of  different  varieties,  also  occur  in  all  these  for- 
mations, particularly  in  the  two  S.  Western.  The  more  gran- 
itie  rocks  are  accompanied  in  all,  by  peculiar  varieties  of  Mica- 
ceous and  Hornblendic  rock.  Pyroxenic  rocks  also  occur  in 
all  of  them,  associated  both  with  limestone  and  plumbago. 
Limestone,  in  small  subordinate  beds  or  ranges,  and  Magnetic 
Iron  are  also  common  to  them  all,  and  ranges  of  Quartz  rock, 
iaf  considerable  extent,  are  found  in  each  of  them,  particularly 
near  their  junction  with  the  adjoining  Calcareous  formations. 
These  formations  are  all  characterized,  more  or  less  stri- 
kingly, by  the  peculiar  broken  form  of  their  surface,  varied  by 
detached  rounded  elevations,  particularly  remarkable  in  the 
N.  E.  formation  (K  2.)    In  what  I  have  farther  to  state,  I  shall 
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conlSne  myself  chiefly  to  the  two  formations  (K 1)  and  (K  2,) 
situated  partly  within  the  limits  of  this  State,  reserving  a  few 
remarks  respecting  the  Granitic  range  of  the  Highlands,  to  thft 
conclusion. 

1.  This  forms  an  erevated  range,  or  rather  plateau,  gene* 
rally  with  steep  escarpments,  completely  isolated  by  valleys. 
It  is  bounded  on  the  East  by  the  Kent  Limestone  valley,  and  its 
continuation  in  Cornwall  Hollow  ;  on  the  N.  E.  by  the  Lima- 
stone  valley  of  South  Canaan ;  on  the  West  and  N.  W.  by  the 
Dover  Limestone  valley,  and  its  continuation  through  SharoDi 
Salisbury  and  Canaan ;  and  on  the  South  by  the  cross  valley 
of  Dover  river.    The  valleys  on  the  East  and  N.  E.  separate 
it  from  the  Southern  section  of  the  preceding  formation  (1 1,) 
and  the  valley  on  the  South  from  the  Micaceous  range  (H  2  ^  3.) 
In  other  directions,  it  adjoins  the  Calcareous  formation  (L.)   It 
rises,  on  the  North  of  the  valley  last  mentioned,  in  a  bold 
point,  called  Schaghticoke  Mt.,  whence  it  spreads  out,  particu- 
larly on  the  West,  to  an  average  width  of  four  or  five  milesi 
and  extends  N.  N.  Easterly,  between  Kent  and  Dover,  into 
the  Eastern  part  of  Sharon,  and  then,  crossing  the  Housa- 
tonic,  more  N.  Easterly,  through  the  N.  W.  part  of  Cornwall, 
into  S.  Canaan.    It  there  terminates  in  a  low  ridge,  called  the 
Cobble,  ranging  nearly  W.  N.  W.,  between  the  North  and 
South  branches  of  the  South  Canaan  valley,  above  referred  to. 
The  surface  of  this  range  is  characterized,  particularly  in  its 
N.  Eastern  part,  East  of  the  Housatonic,  by  the  detached 
rounded  elevations,  common  to  the  whole  series. 

The  predominant  rock  of  this  formation,  is  the  white  fel- 
spathic,  dark  mica  seamed  Granitic  Gneiss,  characteristic  of 
the  whole  series ;  generally  in  this  formation,  more  even, 
than  in  the  succeeding  formation  (K  2,)  and  varying,  by  the 
diferent  proportions  of  its  felspar  and  mica,  from  a  nearly 
white,  thicker,  more  granitic  variety,  to  a  lighter  or  darker 
grey,  thinner  and  more  schistose  sub-granitic  variety.  These 
varieties  occur  in  alternate  beds,  the  one  or  the  other  predom- 
inating in  difierent  sections  of  the  formation.     Along  (ha 
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Sattem  border  of  tha  femmtion,  in  Cornwall,  extends  a  range, 
in  which  a  thick  white  Granitic  Gnein  predominatee ;  ver^ 
liirible  to  disintegration  in  large  blocks.    The  more  granitic 
socks  of  this  fomiaticm  are  readily  distinguished' fimn  those 
of  the  preceding,  by  their  pecnliar  veiried  and  seamed  stmc- 
tnre,  as  compared  with  the  sub-porphyritic  stmctore  of  the 
latter.    The  darker  seamed  Granitic  rocks  of  this  formation 
often  haye  a  strikingly  porjAiyritic  veined  structnre,  from 
the  enlargement  and  extraction  of  their  felqpathic  layen,  and 
in  the  Southern  part  of  the  formation,  especially,  suborcUnale 
ranges  of  Porphyritic  rock  occur,  some  of  them  quite  exten- 
siye.    The  most  remarkable  of  these  (a)  extends  along  the 
East  side  of  the  formation,  adjoining  the  Housatonic,  fiom  the 
point  of  Schaghticoke  Mt,  for  some  distsnce  Northward. 
This  is  characterized  by  a  very  thick  bedded,  large  red  por- 
I^yritic  rock,  generally  little  seamed  with  mica,  alternating 
with  darker  more  micaceous  sub-porphyritic,  and  dark  grey 
striped  sub-micaceous  varieties,  with  occasional  beds  of  dark 
Hornblende.    The  rocks  of  this  range  present  striking  analo- 
gies to  those  of  the  Red  Porphyritic  range  (H  2  a,)  and  are 
indeed  situated  in  the  line  of  direction  of  the  latter,  North- 
ward, being  separated  from  it  by  the  interposition  of  (H  2  6) 
and  the  cross  valley  of  Dover  river.    This  would  seem  to 
indicate  that  the  range  (H  2  a)  is  continued  thus  &r  North, 
forming  a  band,  parallel  to  the  Western  outline  of  the  forma- 
tion (O,)of  a  common  character  throughout,  although  connect- 
ed, ^  its  course,  with  two  distinct  formations  (H)  and  (K.)  This 
subject  will  be  farther  considered  in  connexion  with  the  gene- 
ral relations  of  the  Western  Primary.    Farther  W.,  in  the 
Southern  part  of  the  formation,  is  another  range  (jS,)  character- 
ized by  beds  of  a  darker  smaller  porphjrritic  rock,  with  white 
or  purple  porphyritic  felspar,  accompanied  with  similar  alter- 
nations.   In  this  range,  not  far  West  of  the  line  of  the  State,  is 
a  bed  of  serpentine,  and  near  the  line  of  the  State,  on  the  East, 
a  large  bed  of  green  pyroxene,  accompanied  with  limestone 
and  dark  hornblende.    The  latter  crosses  the  valley  of  the  W. 
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branch  of  the  stream  in  the  West  of  Kent,  near  its  junction 
with  the  Eastern  branch  from  the  Macedonia  Furnace. 

Alternate  beds  and  subordinate  ranges  of  dark  Micaceous 
Gneiss  occur  in  various  parts  of  the  present  formation,  espe- 
cially along  its  Western  border,  where  they  apparently  form  a 
continuous  range  of  considerable  extent,  particularly  in  Sha- 
ron. This  rock  is  usually  fine-grained,  darker  and  lighter 
striped,  and  not  unlike  the  peculiar  dark  Micaceous  rock  of  the 
Calciferous  formation  (H.)  It  occasionally  alternates  with  light- 
er sub-granitic  beds,  similar  to  the  peculiar  rock  of  (H2  7 1.) 
Beds  of  dark  fine-grained  Hornblendic  and  sub-homblendic 
rocks  are  not  unfirequent,  particularly  in  the  range  E.  of  Sha- 
ron. The  rocks  of  this  latter  range  are  especially  charac- 
terized by  alternate  harder  and  softer  layers,  which,  from  the 
greater  decomposability  of  the  latter,  give  to  the  weathered 
surface  of  the  rock  a  grooved  or  fluted  aspect.  Beds  of  black 
or  dark  green,  usually  fine-grained  Hornblende  also  occur  in 
connexion  with  the  more  granitic  rocks  of  the  formation ;  oc- 
casionally very  ferruginous,  from  the  presence  of  pyrites.  A 
large  bed  of  such  a  ferruginous  variety,  near  the  line  of  Kent 
and  Sharon,  was  formerly  worked,  as  a  plaster  for  manure 
(called  the  Black  or  Whitten's  Plaster — the  latter  name  from 
its  discoverer.)  The  fertilizing  property  of  this  substance,  if 
it  possesses  any,  may  be  owing  to  the  same  cause  as  that  of 
the  bluish  mica  slate,  employed  for  a  similar  purpose  in  Wash- 
ington ;  namely,  to  the  combined  action  of  the  sulphate  of 
iron,  derived  firom  the  decomposition  of  the  pyrites,  with  the 
lime  of  the  Hornblende  (generally  in  the  proportion  of  12  to 
13  per  cent.)  Beds  of  a  bright  green  pyroxene  occur  in  dif- 
ferent localities  in  this  formation,  particularly  in  the  Eastern 
part  of  it.  One  has  been  already  noticed,  in  connexion  with 
limestone.  Another  may  be  traced,  farther  N.  E.,  on  the  East- 
em  declivity  of  the  formation.  West  of  the  Housatonic,  and 
still  farther  N.  E.,  on  the  East  side  of  the  Housatonic,  in 
Cornwall,  is  a  locality  of  similar  pyroxene,  forming  small 
beds  in  a  thin  grey  ferruginous  gneiss,  and  accompanied  with 
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seams  and  patches  of  plumbago.  Mimetic  iron  is  another 
mineral,  which  maybe  considered  characteristic  of  the  present 
formation.  A  vein  of  some  extent  occurs  on  its  Eastern  bor- 
der, West  of  the  Housatonic,  in  the  S.  E.  part  of  Sharon,  and 
grains  of  the  same  are  disseminated  in  the  more  granitic  rocks 
generally. 

Although  this  formation  is  nearly  surrounded  by  a  series 
of  limestone  vallejrs,  yet  I  have  observed  only  two  distinct 
localities  of  limestone  within  its  limits,  one  of  which  has  been 
already  indicated.  The  other  is  situated  at  the  head  of  a 
remarkable  valley,  extending  South  into  the  present  forma- 
tion, from  the  Limestone  valley  (L,)  at  Lime  Rock  village,  in 
Salisbury,  nearly  to  the  Sharon  and  Goshen  Turnpike.  The 
limestone  there  forms  a  bed  of  no  great  width,  which  may  be 
traced  from  the  head  of  the  valley,  where  it  is  quarried  for 
lime  (Weed's  duarry,)  about  half  a  mile  S.  to  the  Turnpike. 
It  is  accompanied  with  alternate  beds  of  a  light  grey  granitic 
and  a  darker  more  micaceous  gneiss,  both  marked  by  the 
peculiar  characteristics  of  the  present  formation.  This  valley 
is  separated,  on  the  West,  from  the  Limestone  valley  (L,) 
in  Sharon,  by  a  high  narrow  rocky  ridge,  occupied,  in  its 
Southern  part,  by  the  peculiar  rocks  along  the  Western  bor- 
der of  the  present  formation,  including,  on  its  W.  declivity, 
large  beds  of  Hornblende,  and  of  a  very  coarse,  parallel,  dark 
mica  flaked,  white  felspathic  Granite  (granitic  gneiss,)  and  in 
its  Northern  part,  by  a  coarse,  dark  silvery  Mica  Slate,  analo- 
gous to  that  in  the  adjoining  part  of  the  Limestone  valley  (L,) 
in  Salisbury.  This  Mica  Slate  is  apparently  continued  far- 
ther South  on  the  East  side  of  the  ridge,  adjoining  the  valley; 
the  Granitic  rocks  of  the  present  formation  being  extended,  as 
a  process,  into  the  Calcareous  formation  (L,)  on  the  N.  W. 

Several  subordinate  ranges  of  Quartz  rock  are  included  in 
the  present  formation,  generally  on  its  immediate  borders, 
where  it  meets  the  adjacent  Calcareous  formations.  Such  a 
range  apparently  extends  along  its  Western  border,  from  the 
8.  W.  point  of  Schaghticoke  Mt,  at  least  into  the  S.  W.  part 
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of  Sharon.  Another,  farther  in  the  interior  of  the  formatioDi 
extends,  at  least  from  the  Sharon  and  Goshen  Turnpike,  along 
the  high  ridge  E.  of  the  valley,  North  of  Weed's  Quarryi 
above  mentioned,  and  then,  after  crossing  the  Housatonic,  in 
a  direction  nearly  East,  parallel  to  the  North  border  of  the 
formation,  adjoining  the  South  Canaan  valley.  A  similar 
range  of  Quartz  rock,  of  small  extent,  occurs  on  the  East  bor- 
der of  the  formation.  West  of  St.  Andrew's  Church  (Kent.) 
These  ranges  are  accompanied  with  a  peculiar  very  fine- 
grained, light  grey  quartzy  felspathic  Gneiss,  also  found  ia 
other  localities  on  the  inmiediate  frontier  of  this  formation,  as 
at  the  N.  W.  point  of  the  Cobble,  at  South  Canaan  meeting- 
house. This  rock,  as  well  as  the  duartz  rock  with  which  it 
is  associated,  is  often  brightly  coloured  with  red,  yellow  and 
purple  ferruginous  stains,  from  minute  disseminated  pyrites. 
In  the  N.  E.  part  of  the  formation,  in  Cornwall,  subordinate  * 
ranges  occur  of  a  coarse,  lighter  grey,  veined  Micaceous 
Gneiss,  somewhat  resembling  the  coarser  Micaceous  varieties 
of  the  preceding  formation,  but  still  with  a  distinctive  charac- 
ter, peculiar  to  the  present  formation.  Beds  of  coarse  white 
Granite  are  more  frequent  in  that,  than  in  other  parts  of  the 
formation. 

2.  This  formation  is  considerably  more  extensive  than  the 
preceding,  occupying,  on  the  N.  line  of  the  State,  a  width 
from  the  Western  border  of  Norfolk  to  the  Eastern  border  of 
Colebrook,  and  apparently  of  greater  extent  in  Massachu- 
setts, than  within  the  limits  of  this  State.  It  commences,  on 
the  South,  iu  a  point  near  Wolcottville,  and  thence  extends 
North,  spreading  out  in  a  fan-like  form,  through  the  centre  of 
Torrington,  and  through  Winchester,  Colebrook  and  Norfolk| 
into  New  Marlborough,  Sandisfield,  and  the  West  part  of 
Tolland  (Mass.)  This  formation  forms,  in  the  whole,  an  ex- 
tensive plateau,  running  down  to  a  bold  point,  N.  of  Wolcott- 
ville, between  the  valley  of  Still  river,  East,  and  that  of  the 
W.  branch  of  the  Naugatuck,  West.  The  waters  of  the 
greater  portion  of  this  plateau  flow  S.  and  E.  to  the  Nauga* 
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tuck  and  Farmington  river ;  the  line,  marking  the  turning 
point  of  the  waters,  being  comparatively  near  the  Western 
border  of  the  formation.  The  surface  of  this  formation  re- 
sembles that  of  the  preceding,  being  marked,  in  a  still  more 
striking  manner,  by  detached  rounded  or  conical  summits, 
with  intervening  circular  hollows  or  basins,  in  several  instan- 
ces, occupied  by  ponds.  These  summits  are  more  particu- 
larly remarkable  on  the  E.  and  W.  borders  of  the  formation. 
A  singular  group  of  them  occurs  on  the  W.  border,  N.  W. 
of  Norfolk,  the  highest  summit  of  which  is  called  the  Han- 
cock, from  its  peculiar  form.  The  Micaceous  formations  (II) 
and  (1 2,)  contiguous  on  the  West  and  East,  generally  present 
long,  smooth,  even  ridges,  contrasting  strongly  with  the  bro- 
ken surface  of  the  present  formation.  This  is  particularly 
striking  on  its  E.  border,  in  Tolland  (Mass.)     This  formation 

^  is  bounded  East  by  the  N.  E.  section  of  the  preceding  Mica- 
ceous formation  (1 2,)  being  separated  from  it,  on  the  S.,  by  a 
long  straight  valley,  that  of  Still  river,  extending  N.  Easterly 
from  Wolcottville  to  Hitchcocksville,  and  thus  connecting  the 
valleys  of  Farmington  river  and  the  Naugatuck.  Farther  N. 
the  E.  boundary  is  less  distinctly  marked.  On  the  West,  it 
is  bounded  by  the  S.  West  section  of  the  preceding  Mica- 
ceous formation  (II,)  from  its  South  point  to  the  head  of 

.  North  Canaan  Hollow,  and  farther  North,  by  the  great  Lime- 
stone valley  of  Berkshire. 

The  predominant  rock  of  this  formation  is  a  light  grey,  gen- 
erally white,  more  rarely  reddish  felspathic  Granitic  Gneiss, 
with  parallel  seams  of  black  m\ca ;  generally  more  or  less  con- 
torted, and  with  a  more  or  less  distinctly  porphyritic  veined 
structure.  This  rock  is  very  similar  to  the  Granitic  Gneiss  of 
the  preceding  formation,  but  is  usually  more  irregular  and  tor- 
tuous. It  presents  alternations  of  coarser,  more  granitic,  and 
finer  grained,  more  micaceous  varieties,  and  is  accompanied 
with  beds  or  subordinate  ranges  of  dark  or  light  grey  Mica- 
ceous Gneiss,  very  similar  to  that  of  the  preceding  formation, 
and  not  unfrequently  with  subordinate  beds  or  veins  of  Horn- 
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blende,  generally  dark  and  fine-grained,  as  in  the  same  forma-     ^ 
tion.    Porphyritic  varieties  are  less  frequent  among  the  Granitic 
rocks  of  this  formation,  than  in  the   preceding.      Subordi- 
nate beds  of  a  dark  mica  seamed,  veined  porphyritic  rock  oc- 
cur, however,  along  its  Western  border,  as  in  the  vicinity  of 
Norfolk  village.    Beds  or  subordinate  ranges  of  a  more  uni- 
form, white  felspathic  Granite,  or  Granitic  Gneiss,  generally 
fine-grained,  occur  in  some  parts  of  the  formation,  as  at  the    A 
Upper  village  (Winsted,)  where  it  is  accompanied  with  epidotic 
seams,  and  is  well  adapted  for  quarrying.     Granitic  rocks  of  a 
similar  kind  also  occur  along  the  W.  border  of  the  formation, 
E.  of  North  Goshen.    Along  its  Eastern  border,  adjoining  the 
valley  of  Still  river,  from  its  S.  point  Northward,  is  a  range   . 
characterized  by  interposed  beds,  often  large,  of  a  coarse  and  if 
fine-grained  red  felspathic  Granitic  rock  (Granite,)  often  break- 
ing in  small  prismatic  fragments.     These  beds  alternate  with 
a  lighter  grey,  more  silvery  shaded  Micaceous  rock,  usualnf  ^ 
ferruginous  (pyritiferous,)  resembling,  by  its  rusted  surface,  the 
rocks  of  the  Micaceous  formations  (II — 2,)  but  obviously  dis- 
tinct in  structure,  conformably  to  the  general  character  of  the 
present  formation,  and  more  analogous  to  the  coarser  micaceous 
rocks,  in  the  N.  E.  part  of  the  preceding  formation  (Kl.)   Sub- 
ordinate Micaceous  ranges,  of  a  similar  character,  but  rarely  ^ 
accompanied  with  red  granite,  as  above,  occur  farther  West  in  • 
the  formation,  sometimes  of  considerable  extent ;  as,  for  in-                w 
stance,  in  a  ridge  N.  of  Winsted  (Upper  village,)  and  again 
between  West  and  East  Otis  (Mass.) 

Along  the  Eastern  border  of  the  formation,  near  its  line  of 
junction  with  the  Micaceous  formation  (12,)  occurs  a  range  of 
white  Limestone,  usually  of  small  extent,  and  apparently  in- 
terrupted. This  Limestone  is  generally  impure,  with  crystal- 
line quartz  and  green  pyroxene  more  or  less  abundantly  dis- 
seminated, and  is  sometimes  very  decomposable  and  ferrugi-  y 
nous.  It  is  found,  in  greatest  quantity,  in  the  vicinity  of  Hitch- 
cocksville,  extending  from  the  Falls  of  Still  river,  near  its  ^ 
junction  with  Sandy  river,  to  the  E.  side  of  Farmington  rivtf, 
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N.  of  that  village.  It  is  also  traceable  on  the  Eastern  border 
of  the  formation,  W.  of  Tolland  (Mass.)  In  the  same  range, 
W.  of  Hitchcocksville,  occurs  a  bed  of  Serpentine,  accompa- 
nied with  traces  of  white  quartzy  limestone,  and  also  with  py- 
roxene and  hornblende.  On  the  summit  of  the  declivity,  W. 
of  Still  river,  N.  E.  of  Winsted,  is  a  locality  of  magnetic  iron, 
in  small  veins  and  seams,  traversing  a  light  grey,  white  fel- 
.  spathic  Gneiss.  Grains  of  magnetic  iron  are  not  uirfhequently 
^  disseminated  through  the  Granitic  rocks  of  this  formation,  as 
has  already  been  noticed  in  the  preceding  formation  (Kl.) 

Along  the  W.  border  of  this  formation,  the  rocks,  both  Gran- 
itic and  Micaceous,  are  generally  more  evenly  striped,  and 
finer  grained,  resembling  those  on  the  Western  border  of  the 
.    ^.  preceding  formation,  and  like  those,  accompanied  with  more 
frequent  beds  of  dark  Hornblende.    Occasionally,  on  the  im- 
^  •  mediate  Western  border,  as  at  Norfolk  village,  beds  occur  of  a 

j^  (^  &arse  veined  and  knotted  Micaceous  Gneiss,  resembling  not  a 
Jk  ^m^  ^^^^'®  '^^  knotted  Micaceous  rock  of  the  formation  (II,)  and 
■^'  *  still  more  nearly  connected  with  the  narrow  range  of  coarse 
W  Micaceous  rock,  extending  along  the  W.  border  of  the  present 

formation,  N.  of  the  head  of  North  Canaan  Hollow,  as  already 
noticed  under  the  same  formation  (II.)  The  peculiar  knotted 
appearance  of  the  rock  is  owing  to  disseminated  porphyritic 
points  or  nodules,  chiefly  composed  of  white  flaky  mica  and 
If  quartz.    Along  the  W.  border,  at  least  N.  of  Norfolk,  beds  occur 

of  a  dark  green  pyroxene,  similar  to  that  accompanying  the  pre- 
ceding formation  (K 1,)  with  garnets  and  pyrites  disseminated. 
Along  the  immediate  W.  border,  near  the  N.  line  of  the  State, 
where  the  present  formation  adjoins  the  Limestone  of  (L,)  on 
the  W.,  extends  a  range  of  a  fine-grained  white  or  light  grey 
duartz  rock,  often  filled  with  minute  pjrrites  and  very  decom- 
posable, and  partly  breaking  in  small  prismatic  fragments. 
Among  these,  fragments  of  a  ferruginous  seamed  quartz  breccia 
occur  ;  the  seams  perhaps  derived  from  the  decomposition  of 
the  pyrites  of  the  quartz,  and  its  recomposition  as  a  hematite. 
'    ,  Farther  N.,  on  the  W.  side  of  the  formation,  in  New  Marlbo- 
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rough  and  Tyringham  (Mass.,)  is  an  extensive  Calciferous 
range,  included  within  its  limits,  as  will  be  more  particularly 
explained,  in  connexion  with  the  succeeding  Calciferous  forma- 
tion (L.)  The  limestone  generally  occupies  subordinate  ranges, 
in  valleys  or  lower  ridges,  between  which  are  interposed  higher 
ridges  of  aGranitic  or sub-graniticGneiss,generallyfiner  grained 
and  more  even,  and  apparently  more  quartzose,  than  the  Gran- 
itic rock  of  the  central  part  of  the  formation,  on  the  East.  The 
limestone  is  also  generally  accompanied  with  beds  of  duartz 
rock,  and  on  the  immediate  Western  border,  adjoining  the 
Limestone  valley  of  the  Housatonic,  is  another  extensive  range 
of  Quartz  rock,  resembling  that,  in  a  similar  position,  farther 
South.  Farther  East,  nearly  in  the  centre  of  that  part  of  the 
formation,  a  small  bed  of  Limestone,  in  a  light  grey  Granitic 
Gneiss,  accompanied  with  a  light  greenish  pyroxenic  rock,  is 
found  in  the  ridge  W.  of  Farmington  river,  in  Otis  (Mass.) 
The  greater  part  of  the  surface  of  the  present  formation  is  coy. 
ered  with  diluvium ;  partly,  perhaps,  from  the  circumstance, 
that  the  micaceous  rocks  are  very  generally,  and  the  dark  mica 
seamed  granitic  rocks  not  unfrequently,  decomposable  and  fer* 
ruginous. 

The  Granitic  range  of  the  Highlands  (K3)  may  here  be 
slightly  noticed,  in  connexion  with  the  two  preceding  forma- 
tions, to  which,  as  already  observed,  it  is  apparently  analogous. 
It  gradually  runs  out  in  a  point,  W.  S.  W.  from  the  S.  point  of 
the  formation  (Kl,)  and  but  little  N.  of  the  road  from  Dover 
to  Beekman  (N.  Y.)  by  Johnson's  meeting-house.  On  the  E,, 
it  apparently  adjoins  the  Calciferous  formation  (H,)  near  Car- 
mel ;  and  farther  N.,  (from  the  S.  W.  corner  of  the  Dover 
Limestone  valley  (L)  Northward,)  it  is  contiguous,  in  the  same 
direction,  to  a  narrow  range  of  Mica  Slate  (M,)  bordering  that 
valley  on  the  West.  At  the  line  of  junction  with  the  latter  range, 
the  Granitic  rocks  of  the  present  range  (K3)  dip  to  the  East,  un- 
derlying the  Mica  Slate.  On  the  West,  this  range  adjoins  the 
extensive  range  of  blue  limestone,  with  argillite,  of  Dutchess 
Co.  (P.)    At  its  N.  E.  termination,  it  presents,  near  the  Mica  ^ 
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Slate,  a  band  chiefly  composed  of  a  thin  even  dark  mica 
seamed  Granitic  or  sub-granitic  Gneiss,  and  farther  W.  beds  of 
a. veined  porphyritic  rock,  similar  to  that  on  the  Western  bor- 
der of  the  two  preceding  formations  (K 1 — 2,)  and  others  of  a 
whiter  mora  granitic  Gneiss  (Granite.)  A  range  of  duartz 
rock  apparently  extends  along  its  W.  border,  adjoining  the 
Limestone  (P,)  from  near  its  N.  termination  to  the  S.  road  from 
Carmel  to  Fishkill.  Subordinate  beds  of  Limestone  occur 
withia  its  limits,  as  within  those  of  the  two  preceding  forma- 
tions, and  like  those,  it  is  characterized  by  its  pyroxene  and 
magnetic  iron. 

The  three  formations  (K  3 — 1 — 2,)  taken  together,  form  a 
series,  of  a  common  character,  ranging  N.  E.  in  (K  3 — 1,)  and 
then  bearing  N.  in  (K  2 ;)  thus  presenting  a  curve,  conforma- 
ble to  that  of  the  great  ranges  farther  East.  They  are,  at  the 
same  time,  separated  from  each  other  by  the  interposition  of 
Micaceous  formations,  in  a  manner  similar  to  the  arrange- 
ment of  the  series  of  Granitic  basins  (those  of  Bristol,  Canton 
and  Granby,)  in  the  Micaceous  formation  (G.) 

L.  A  Calciferous  Formation  (that  of  the  Limestone  valley  of 

Dover  and  Berkshire.) 

This  very  extensive  valley,  which  forms  the  most  remarka- 
ble feature  in  that  part  of  the  country,  through  which  it  ex- 
5|»^  tends,  lies  chiefly  beyond  the  limits  of  this  State,  only  cross- 

ing it  obliquely  through  Sharon,  Salisbury  and  Canaan.  It 
terminates,  on  the  South,  in  Patterson  (N.  Y.,)  in  a  basin,  oc- 
cupied by  an  extensive  swamp,  from  the  S.  E.  point  of  which 
the  Croton  issues.  The  Calciferous  (Qneiss)  formation  (H) 
surrounds  it,  on  the  South,  into  which  it  sends  two  or  three 
narrow  branches,  also  with  limestone.  On  the  East,  it  is  bor- 
dered by  the  same  formation  (H,)  towards  the  South,  and  far- 
ther North,  by  the  Granitic  formation  (K 1,)  between  which 
it  communicates  with  the  Kent  Limestone  valley,  by  the  cross 
valley  of  Dover  river.  North  of  (K  1,)  it  adjoins  the  Mica- 
^>  ceous  formation  (1 1,)  on  the  East,  at  Canaan  Mt.,  and  farther 
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North,  it  is  bordered  on  the  East  by  the  Granitic  formation 
(K  2.)  On  the  West,  it  is  bordered,  throughout  its  whole  ex- 
tent, at  least  as  far  North  as  Egremont  (Mass.,)  by  a  narrow 
range  of  Mica  Slate  (M ;)  in  its  Southern  part,  of  moderate 
elevation,  and  continued  in  nearly  an  uniform  direction, 
N.  N.  E.,  but  in  the  N.  W.  part  of  Salisbury,  rising  into  the 
high  ridge  of  Taconic  Mt.,  extending  North  between  New 
York  and  .Massachusetts.  This  latter  range  might  be  consid* 
ered  an  appendage  of  the  Limestone  valley,  as  its  rocks  are 
not  unlike  the  Mica  Slate,  alternating  with  the  limestone  of 
the  valley ;  but  as  it  forms  a  distinct  feature  in  the  topography 
of  the  country,  it  may  be  treatied  separately. 

The  present  formation  is  characterized  by  a  great  predom- 
inance of  limestone,  forming  not  merely  subordinate  beds,  but 
extensive  ranges.  This  limestone  is  generally  white,  but 
sometimes  blue ;  the  latter  variety  occurring  more  frequently 
than  in  the  limestone  accompanying  the  formations  already 
noticed,  farther  East.  In  North  Canaan,  a  variety  occurs, 
striped  blue  and  red,  but  the  latter  colour  is  derived  from  a 
ferruginous  stain.  The  limestone  of  this  formation  is  gene- 
rally a  Dolomite,  but  beds  of  a  purer  carbonate  of  lime  occa- 
sionally are  met  with.  It  occurs  both  coarse  and  fine-grained, 
and  hard  and  decomposable,  in  alternate  beds  or  strata.  The 
coarser  and  less  decomposable  varieties  are  considered  prefera- 
ble for  lime  and  as  a  flux  for  iron  ores.  In  Dover,  Canaan 
and  Berkshire,  both  the  white  and  blue  varieties,  more  partic- 
ularly the  former,  are  worked  as  marble.  The  limestone  of 
this  valley  has  a  structure  corresponding  to  that  of  the  mica- 
ceous rock  accompanying  it,  more  particularly  the  blue  va- 
riety. The  latter,  especially  in  that  part  of  the  valley  adjoin, 
ing  the  Granitic  formation  (K 1,)  in  Salisbury  and  Sharon, 
has  often  a  porphyritic  veined  structure,  strikingly  analogous 
to  that  of  the  Granitic  Gneiss  of  that  formation ;  thus  evin- 
cing that  the  limestone,  in  its  original  formation,  was  sub- 
ject to  the  same  influences,  as  even  the  more  granitic  rocks  of 
parallel  structure.    White  pyroxene  is  frequent  in  the  lime- 
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Btone  of  this  valley,  particularly  in  Canaan  and  the  Eastern 
part  of  Salisbury.  It  occurs  distinctly  crystallized,  foliated, 
and  in  small  irregular  veins  and  nodules,  and  in  South  Ca- 
naan, in  extensive  beds  and  subordinate  ranges,  forming  a  dis- 
tinct and  peculiar  rock.  This  rock  forms  a  range,  several 
rods  in  width,  extending  N.  Westerly  one  to  two  miles,  paral- 
lel to  the  West  front  of  Canaan  Mt,  in  the  Western  part  of 
the  South  Canaan  valley,  and  also  occurs  in  large  interposed 
beds,  in .  a  low  spur  of  limestone,  projecting  from  the  N.  W. 
point  of  the  same  mountain.  This  rock  is  particularly  char- 
acterized by  breaking  in  very  regular  square  blocks,  with 
a  surface  often  somewhat  eroded.  The  greater  part  of  the 
range,  above  noticed,  consists  of  very  evenly  parallel  beds  of 
this  rock,  with  thin  interposed  beds  or  layers  of  limestone. 
From  the  greater  decomposability  of  the  latter,  the  pyroxenic 
rocks  generally  are  considerably  elevated  above  the  sur&ce,  in 
the  manner  of  a  dike.  Fetid  quartz  and  tremolite  frequently 
occur  in  the  limestone  of  this  formation,  particularly  in  that 
of  South  Canaan,  adjoining  Canaan  Mt.  The  limestone  in 
^that  vicinity  is  often  in  a  great  measure  composed  of  irregular 
veins  and  nodules  of  these  minerals,  accompanied  with  the 
white  pyroxene.  Blocks  of  this  variety  are  frequently  found 
in  the  diluvium  of  Goshen. 

The  limestone  of  this  formation  generally  appears  in  low 
ridges  or  swells  in  the  bottom  of  the  valley,  but  occasionally 
in  ridges  or  plateaus  of  considerable  elevation,  particularly 
in  the  country  between  Salisbury  and  Sharon.  It  sometimes 
rises  high  on  the  sides  of  the  valley,  particularly  on  the  East, 
where  it  occasionally  underlies  distinctly  the  adjacent  forma- 
tions, as  at  Canaan  Mt.  (1 1)  and  East  of  Dover  (K 1.)  It  is 
accompanied  throughout  with  Mica  Slate,  sometimes  forming 
thin  interposed  beds,  and  at  other  times  extensive  ranges. 
The  Mica  Slate,  in  the  vicinity  of  the  limestone,  particularly 
when  interposed  in  thin  layers  in  the  beds  of  the  latter,  is 
very  generally  dark  and  plumbaginous,  but  occasionally  light 
giey,  as  in  the  more  extended  ranges.    These  latter  usually 
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occupy  high  narrow  abrupt  ridges,  sometimes  quite  isolated, 
and  at  other  times  in  longer  ranges,  generally  with  an  irregu- 
lar outline.  The  Mica  Slate,  in  its  more  extended  ranges,  is 
generally  thin  and  light  grey,  sometimes  more  plated  and  sil- 
very, sometimes  with  a  finer  grain  and  a  duller  more  talcose 
aspect.  This  latter  variety  is  more  remarkable  in  that  part 
of  the  valley.  North  of  the  parallel  of  Canaan  Mt.,  and  has 
often  a  striking  resemblance,  in  structure,  to  the  thinneij^ 
sub-granitic  and  micaceous  rocks  of  the  preceding  forma- 
tions  (K 1 — 2,)  but  differing  in  the  greater  predominance  of 
mica  and  quartz  in  its  composition.  Subordinate  beds  oc- 
cur, in  these  ranges,  of  a  thicker,  dark  bluish,  or  nearly 
black,  plumbaginous  variety,  similar  to  that  more  immediately 
connected  with  the  limestone,  and  sometimes  accompanied  with 
a  dark,  bluish  Hornblende.  This  latter  variety,  and  occasion- 
ally the  lighter  grey,  are  very  ferruginous  (pyritiferous ;)  the 
lighter  grey  usually  furnishing  by  its  decomposition  a  yellow 
oxide,  and  the  darker  variety  a  dark  red  brown  oxide,  some- 
what resembling  the  Hematite.  No  important  beds  of  the  lat- 
ter ore  have  been  found  in  the  Eastern  or  central  parts  of  the 
valley,  but  I  have  occasionally  observed  thin  seams  of  it,  well 
characterized,  in  the  dark  plumbaginous  Mica  Slate,  particu- 
larly towards  the  Western  part  of  the  valley.  The  Hematitic 
range  will  be  pointed  out  in  connexion  with  the  succeeding  4 

formation  (M.)     A  coarse  dark  silvery  Mica  Slate,  veined  or      ^  *" 
knotted  with  quartz,  and  often  abounding  in  staurotides  and  Mt 

garnets,  occurs  especially  in  the  North  part  of  the  ridge 
bounding,  on  the  West,  the  valley  South  of  Lime  Rock  vil<> 
lage,  already  noticed  in  connexion  with  (Kl,)  and  in  the 
continuation  of  that  ridge  Northward,  along  the  West  side  of 
the  Housatonic.  In  that  part  of  the  formation.  North  of  Ca- 
naan Mt.,  large  beds  or  subordinate  ranges  of  white  or  light 
grey  Quartz  rock  traverse  the  limestone ;  generally  breaking 
in  large  blocks  or  small  prismatic  fragments,  and  often  very 
pyritiferous,  like  the  range  adjoining  the  formation  (K  2,)  in 
the  same  part  of  the  valley,  already  noticed.    In  the  vicinity 
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of  one  of  these  Quartz  ranges,  not  far  West  of  North  Canaan 
meeting-house,  seams  of  a  red  Hematite  are  found  in  a  very 
decomposable  and  ferruginous  limestone.  The  connexion  of 
Quartz  rock  with  the  limestone  of  Tyringham,  included  with- 
in the  Granitic  formation  (K  2,)  has  been  already  referred  to. 

From  its  Southern  termination  to  Sharon,  the  present  forma- 
tion occupies  a  deep  and  straight  valley,  of  nearly  uniform 
9width,  and  comparatively  level,  with  only  a  few  low  limestone 
swells,  and  detached  and  steeper  Mica  Slate  ridges.*  Viewed 
from  the  adjoining  heights,  this  valley  appears  like  a  vast 
trench,  between  the  abrupt  declivities  that  border  it.  This 
part  of  the  formation  lies  entirely  within  the  limits  of  New 
York  State,  and  has  been  already  referred  to  as  the  Dover 
Limestone  valley.  The  Mica  Slate  range  (M)  extends,  in 
nearly  a  straight  line,  along  its  Western  border.  Along  its 
Eastern  border,  adjoining  (H)  and  (K 1,)  its  outline  is  generally 
very  regular ;  but  a  large  cove,  occupied  partly  by  limestone, 
projects  from  it  into  the  range  (2^^)  in  the  formation  (H,)  be^ 
tween  Patterson  and  Pawling  (N.  Y.,)  and  in  the  interval  be- 
tween (H)  and  (Kl,)  it  communiates  with  the  Kent  Limestone 
valley,  by  a  transverse  valley,  at  Dover  river,  i;i  part,  at  least, 
occupied  by  limestone.  On  the  N.  side  of  this  latter  valley,  a 
cove  extends  E.  from  the  main  valley,  W.  of  Schaghticoke 
Mountain,  in  the  S.  W.  part  of  which  are  situated  the  Dover 
Marble  duarries,  chiefly  composed  of  a  very  pure  white  lime- 
stone. The  direction  of  the  main  valley  is  here  about  N.  by 
E.  From  Sharon  to  Salisbury,  the  valley  extends  more  N.  N. 
Easterly,  generally  with  a  more  elevated  surface ;  the  lime- 
stone occupying  high  and  broad  plateaus,  particularly  along 
its  Eastern  border.  A  line  of  depressions  follows,  however,  the 
chain  of  ponds  between  Sharon  and  Salisbury,  and  opens  a 
communication  between  the  lower  levels  of  the  main  valley,  in 
Dover  and  Sheffield.    In  the  S.  part  of  Salisbury,  the  valley 

"* »  ■!  Ill  -        _■  -  ■  ^        ^ 

*  In  this  valley,  a  level  of  nearly  thirty  miles  in  extent,  was  surveyed  by  the  Sha- 
ron Canal  Company,  from  Patterson  (N.  Y.)  to  the  Western  border  of  this  State,  in 
Sharon. 
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expands  to  a  greater  width,  from  the  recession  of  the  Granitic 
formation  (Kl)  Eastward,  and  crossing  the  Housatonic  into 
Canaan,  sends  out  branches  into  the  formations  on  the  East, 
namely,  the  South  Canaan  valley,  extending  E.  S.  E.  between 
(K 1)  on  the  S.,  and  (1 1)  (Canaan  Mountain)  on  the  N.,  and 
divided  into  two  smaller  valleys,  by  a  low  ridge  (the  Cobble,) 
connected  with  the  Granitic  formation  (K 1,)  and  the  North 
Canaan  valley,  extending  E.  along  the  N.  border  of  Canaan 
Mountain  (1 1.)  The  latter  is  properly  a  cove  of  the  Berkshire 
valley.  North  of  Canaan  Mountain,  the  main  valley  becomes 
still  wider,  extending,  near  the  line  of  the  State,  from  the  Ta- 
conic  Mountain,  on  the  West,  to  near  the  West  line  of  New 
Marlborough  (Mass.,)  on  the  East  It  here  bears  more  directly 
N.,  forming  the  great  valley  of  the  Housatonic,  in  Berksliire. 
The  general  surface  of  the  valley,  in  the  N.  part  of  Salisbury, 
in  Canaan,  and  in  the  adjoining  part  of  Massachusetts,  is  low 
and  level,  but  traversed  by  ridges  of  Mica  Siate,^  often  high  and 
abrupt,  either  isolated,  or  in  long  continuous  ranges,  the  latter 
generally  presenting  a  distinctly  curved  outline.  The  largest 
continuous  level,  in  this  part  of  the  valley,  has  its  centre  in 
Sheffield,  from  which  a  branch  extends  S.  W.  along  the  E.  side 
of  Taconic  Mountain,  nearly  to  the  Furnace  Pond  (Salisbury,) 
and  another  S.  E.  along  the  E.  side  of  the  Housatonic,  con- 
necting with  the  valleys  in  North  and  South  Canaan.  Be- 
tween these  two  branches  extends  a  series  of  Mica  Slate  ridges, 
continued  N.  from  the  ridge  bounding  the  valley  at  Weed's 
duarry  (Kl,)  on  the  West,  in  a  very  undulating  course,  and 
marked  by  several  transverse  depressions,  to  a  high  isolated 
summit,  adjoining  the  N.  line  of  the  State,  E.  of  the  North 
Ponds  (Salisbury.)  This  range  is  chiefly  composed  of  Mica 
Slate,  in  which  the  different  varieties,  already  noticed,  (namely, 
the  light  grey,  the  dark  plumbaginous,  and  the  coarse  knotted 
varieties,)  are  distinctly  marked.  A  lower  isolated  ridge  (Rat- 
tlesnake Mountain,)  extends  through  the  W.  part  of  the  North 
Canaan  valley,  in  a  W.  N.  W.  direction,  nearly  parallel  to  the 
N.  front  of  Canaan  Mountain.    This  consists  chiefly  of  a  light 
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grey  quartzy  Mica  Slate,  with  subordinate  beds  of  a  dark  blu- 
ish Mica  Slate,  with  transverse  flakes  of  mica.  •  Large  beds  of 
a  light  grey  duartz  rock,  breaking  in  regular  prismatic  blocks, 
are  included  in  the  Limestone  adjoining  it  on  the  N.  E. ;  and 
smaller  beds  of  a  thinner,  more  fissile  and  mica  seamed,  darker 
grey  Quartz  rock,  in  the  Mica  Slate  itself. 

Hornblendic  and  Felspathic  rocks  are  of  rare  occurrence 
within  the  limits  of  the  present  formation.  At  the  N.  E.  poini 
of  the  ridge,  W.  of  the  Housatonic,  near  the  line  of  the  State, 
beds  of  a  dark  bluish  Hornblende  occur,  associated  with  a 
dark  grey  ferruginous  Mica  Slate,  and  accompanied  with  veins 
of  smoky  Quartz,  and  more  rarely  of  a  very  hard  bluish  Fel- 
spathic Granite. 

At  some  distance  N.  from  the  line  of  the  State,  the  Lime- 
stone advances  E.,  in  a  manner  similar  to  its  preceding  advan- 
ces in  that  direction,  in  North  and  South  Canaan,  and  occupies 
a  large  tract  in  New  Marlborough  and  Tyringham  (Mass.,) 
within  the  limits  of  the  Granitic  formation  (K2,)  as  already 
explained. 

The  present  formation,  considered  as  a  whole,  forms  a  long 
range,  parallel  to  the  preceding,  curving  to  the  East  slightly, 
in  the  advances  just  referred  to.  in  a  manner  conformable  to 
the  similar  curves  in  the  preceding  ranges.  It  terminates  on 
the  S.  abruptly,  in  the  same  manner  as  the  Western  branch  of 
the  Mica  Slate  formation  (G3,)  but  perhaps  traces  of  it  may  be 
observed  farther  S.  W.  along  the  interval  between  the  Calcif- 
erous  formation  (H)  and  the  Highland  range  (K  3,)  in  like  man- 
ner, as  analogies  to  the  Mica  Slate  of  (G3)  may  be  traced  far- 
ther S.  W.  in  connexion  with  the  Western  range  (Third  class) 
of  (F.) 

M.     A  Micaceous  Formation  (Mica  Slate.) 

This  forms  a  narrow  range,  extending  along  the  Western 
border  of  the  preceding  formation  (L,)  from  its  S.  W.  corner, 
between  Carmel  and  Patterson  (N.  Y.,)  at  least  as  far  North  as 
the  N.  E.  point  of  Taconic  Mountain.    At  its  Southern  ex- 
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tremity,  it  forms  a  narrow  band,  interposed  between  the  Lime- 
stone valley  (L,)  on  the  East,  and  the  Granitic  range  of  the 
Highlands  (K3,)  on  the  West.    North  of  the  termination  of 
the  latter,  it  expands  to  a  greater  width  (1 — 2  miles,)  and  ad- 
joins, on  the  West,  an  Argillitic  formation  (O,)  to  be  afterwards 
noticed,  as  far  N.  as  the  West  branch  of  Dover  river,  in  Ame- 
nia  (N.  Y.)    At  this  point,  a  Limestone  valley  (N)  commences 
on  the  West,  and  farther  N.,  separates  the  present  formation 
from  the  Argillite  (O.)    Where  this  formation  adjoins  the  Ar- 
gillite,  it  generally  forms  a  part  of  the  same  elevation  with  the 
latter,  extending  along  the  E.  side  of  a  high  tabular  ridge,  in- 
terposed between  the  Dover  valley,  on  the  East,  and  the  lower 
Limestone  country  of  Dutchess  (P,)  on  the  West.    Where  it 
extends  between  the  Dover  valley  (L,)  and  the  Limestone  val- 
ley (N,)  it  forms  a  narrow  range  of  more  or  less  detached  eleva- 
tions, or  a  low  broken  ridge,  through  the  cross  vallej^s  of 
which,  the  level  of  the  Dover  valley  communicates  with  that 
of  the  Limestone  valley  (N,)  on  the  West ;  the  main  Eastern 
branch  of  Dover  river  passing  through  the  largest  of  these, 
W.  of  Sharon.    N.  of  the  outlet  of  Indian  Pond  (Sharon,)  the 
present  formation  rises  to  a  higher,  but  still  narrow  ridge,  con- 
tinued N.  to  the  great  Ore  Bed  (Salisbary.)    Here  it  again 
subsides,  and  then  rises  abruptly  at  the  S.  point  of  Taconic 
Mountain. 

The  predominant  rock  of  this  formation  is  a  soft,  light  grey, 
coarse  or  fine-grained  Micaceous,  or  Talco-Micaceous  Schist, 
with  garnets  and  staurotides.  Sometimes  it  is  greenisli  and  sub- 
chloritic,  with  seams  and  patches  of  compact  green  chlorite,  and 
yet  accompanied  with  the  same  minerals.  This  is  particularly 
the  case,  in  the  S.  and  N.  E.  parts  oi  Taconic  Mountain.  The 
same  greenish  variety,  with  garnets,  is  found  in  the  ridge,  con- 
nected with  the  preceding  formation  (L,)  West  of  the  Housa- 
tonic,  in  Salisbury.  Subordinate  beds  occur,  more  or  less  fre- 
quently, sometimes  of  large  extent,  of  a  darker  or  lighter  blue, 
thicker  Mica  Slate,  with  transverse  scales  of  mica,  and  of  a 
black,  thick,  compact,  highly  pyritiferous  variety,  resembling 
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Argillite,  particularly  a  similar  variety  of  the  latter,  which 
will  be  noticed  under  the  Argiilitic  formatioii  (O.)  Occasion- 
ttlly  beds  occur  of  a  fine-grained,  light  blue,  thick,  sub-calcare- 
ous  Mica  Slate,  similar  to  that  in  the  range  (GS.  3^,)  extending 
through  Washington.  Large  and  small  veins  of  crystalline 
duartz  are  generally  frequent  in  the  Mica  Slate  of  this  forma- 
tion, particularly  in  the  lighter  grey  coarser  varieties;  fre- 
quently accompanied  with  nests  of  compact  chlorite,  and  more 
rarely,  of  bluish  felspar. 

The  present  formation  is  of  great  importance,  as  the  princi- 
pal depositary  of  the  Hematite  (iron)  ores,  in  the  N.  W.  part  of 
this  State,  and  the  adjoining  part  of  New  York.    It  includes 
within  its  limits,  the  ore  beds  of  Salisbury,  Sharon  and  Dover ; 
and  indeed  traces  of  the  Hematite  may  be  observed,  more  or 
less  frequently,  throughout  the  entire  extent  of  the  formation, 
from  Patterson  to  Massachusetts.    From  the  observations  I 
have  made,  I  have  been  led  to  believe,  that  the  Hematite,  like 
Bog  ore,  is  of  secondary  formation,  and  is  derived  from  the  de- 
composition of  the  pyrites,  contained  in  the  Mica  Slate  of  the 
formation,  particularly  in  the  black  sub-argillitic  variety,  and 
in  a  less  degree,  in  the  dark  blue  variety  with  transverse  mica. 
Seams  of  Hematite  may  not  unfrequently  be  observed  in  these 
varieties  of  the  Mica  Slate,  which  are  besides  characterized 
by  their  dark  red  brown  rusted  surface.     The  ore  beds  them- 
selves present  usually  a  distinctly  stratified  arrangement,  in 
parallel  beds  interposed  between  the  strata  of  the  undecom- 
posed  Mica  Slate  adjoining,  and  duartz  veins  are  also  found  in 
the  ore  beds,  arranged  precisely  as  they  occur  in  the  unaltered 
rock  of  this  formation.    The  ore  is  accompanied  with  alter- 
nate layers  of  a  y^low  or  reddish  ochry  earth,  called  Fuller's 
earth  by  the  miners,  derived  apparently  from  the  decomposi- 
tion of  the  light  grey  Mica  Slate  of  the  formation,  which  cor- 
responds, in  this  respect,  with  the  light  grey  Mica  Slate  of  the 
preceding  formation,  as  already  observed.    The  diflferent  re- 
sults, from  the  decomposition  of  the  different  varieties  of  the 
Mica  Slate,  may  perhaps  depend  on  the  peculiar  composition 
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of  each,  or  on  the  fact,  that  magnetic  pyrites  abounds  more 
particularly  in  the  darker  varieties,  and  common  pyrites  in  the 
lighter.  The  most  important  ore  beds  in  Salisbury,  namely, 
the  Ore  Hili,  and  Chatfield's,  are  situated  on  the  E.  side  of  the 
depression  S.  of  Taconic  Mountain  ;  the  others,  in  that  town, 
along  the  E.  base  of  that  mountain,  farther  N.  *  Indian  Pond 
ore  bed  (Sharon,)  is  at  the  Western  base  of  the  ridge  next  8. 
of  Taconic  Mountain,  towards  its  S.  termination,  and  the  Do^ 
ver  bed,  on  the  Eastern  declivity  of  the  present  formation,  W. 
of  Dover. 

This  formation  extends  only  a  short  distance  along  the  W« 
line  of  the  State,  namely,  from  W.  of  Sharon  village,  to  its 
N.  W.  corner,  being  chiefly  included  within  the  limits  of  New 
York  and  Massachusetts.  It  might  be  considered  an  appen- 
dage of  the  preceding  formation  (L,)  its  rocks  resembling 
nearly  the  Micaceous  rocks  of  the  latter,  with  some  few  char- 
acteristic differences.  The  great  expansion  of  this  formation, 
in  Taconic  Mountain,  is  opposite  the  enlargement  of  the  pre- 
ceding, in  Salisbury  and  Canaan  ;  thus  showing  a  conformity 
of  the  two  in  their  general  arrangement. 

N.     The  Northeast  Limestone  Valley, 

This  commences  near  the  point,  where  the  West  branch  of 
Dover  river  passes  through  the  preceding  Mica  Slate  range  (M,) 
and  extends  Northward,  between  that  range  and  the  Argillitio 
range  (O,)  through  Amenia  and  Northeast  (N.  Y.,)  to  Boston 
Corner  (Mass.)  It  is  there  terminated,  on  the  N.,  by  a  projection 
of  Taconic  Mountain  to  the  W.,  in  Mount  Washington  (Mass.,) 
but  communicates  on  the  N.  W.,  by  a  cross  valley,  between 
the  N.  point  of  the  Argillitic  range  (O)  and  the  S.  W.  point  of 
Mount  Washington,  with  an  extensive  basin,  in  Copake  (N.  Y.,) 
belonging  to  the  Blue  Limestone  formation  (P.) 

The  Limestone  of  this  valley  is  generally  light  blue  or  grey, 
rarely  pure  white,  and  is  less  crystalline  and  more  compact 
than  that  of  the  Dover  and  Berkshire  valley  (L.)  Itibsually 
breaks  in  square  blocks  or  fragments,  often  very  smalL    It 
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generally  alternates  with  a  dark-blue  or  blackish,  coarse  or 

fine-grained  argilUtic  Mica  Slate,  or  sub-micaceous  Argillite, 
Tery  commonly  with  transverse  flakes  of  mica,  resembling,  in 
this  respect,  the  rock,  already  noticed,  at  the  junction 'of  the 
Mica  Slate  formation  (G)  with  the  Argillite  (B.)    Quartz  veins, 
sometimes  dark  grey  or  nearly  black,  occasionally  occur  in  the 
Mica  Slate.     In  the  Eastern  part  of  the  valley,  especially, 
large  beds  or  subordinate  ranges  may  be  observed  of  a  very 
dark  blue  or  black,  coarse  or  fine-grained,  sub-argillitic  schist, 
usually  extremely  pyritiferous,  and  resembling  the  rock  of  the 
preceding  formation,  which  I  have  considered  the  depositary  of 
Hematite.    This  includes  smaller  beds  of  a  very  dark  mica- 
ceous limestone,  also  abounding  in  pyrites,  sometimes  in  large 
nodules.    The  Mica  Slate  sometimes  forms  low  ridges  in  the 
valley,  particularly  in  the  S.  part  of  it ;  and  a  more  .elevated 
transverse  ridge  of  the  same  crosses  the  valley,  in  a  line  about 
half  way  between  Indian  Pond  (Sharon,)  and  the  Ore  .Hill 
(Salisbury,)  dividing  the  valley  into  two  nearly  equal  parts,  in 
the  Northern  of  which,  the  limestone  apparently  predominates 
more  than  in  the  Southern.    The  Amenia  ore  bed  (Hematite) 
is  situated  on  the  W.  side  of  this  valley,  near  its  Southern  ex- 
tremity, in  a  hollow  between  the  Argillitic  range  (O,)  on  the 
W.,  and  a  low  ridge  on  the  E.,  of  a  thin  shelly,  light  bluish 
Slate,  very  nearly  approaching  Argillite  in  its  character.     The 
ore  bed  is  apparently  interstratified,  in  the  manner  already  no- 
ticed under  the  preceding  formation,  and  also  includes  portions 
of  Slate  and  veiQs  of  Quartz  in  a  position  conformable  to  the 
structure  of  the  rock  adjoining.    The  present  formation  just 
touches  the  Western  line  of  the  State,  from  the  S.  front  of  Ta- 
conic  Mountain,  to  a  point  W.  of  Sharon. 

O.     An  Argillitic  Formation. 

U[nder  this  head;  is  included  a  range  of  Argillite  and  Talco- 
Chloritic  Slate,  occupying  a  high  tabular  ridge,  extending 
along  the  W.  side  of  the  Mica  Slate  range  (M,)  and  of  the 
Northeast  valley  (N.,)  apparently  from  a  point  N.  W.  of  the 
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Northern* termination  of  the  Highland  range  (K3,)  to  the  cross 
valley,  connecting  the  Northeast  valley  with  the  Copake  ba- 
sin. This  range  is  apparently  widest  at  its  Southern  termina- 
tion, narrows  abruptly  in  Washington  (N.  Y.,)  W.  of  Dover 
Plains,  and  then  gradually  diminishes  in  width  to  its  North- 
ern extremity. 

The  predominant  rock  of  this  range  is  a  dark  blue  or  black, 
thin  shining  Argillite,  not  unlike  that  of  (B,)  in  which  are  in- 
cluded subordinate  ranges  of  a  thin,  light  greenish,  or  silvery 
grey  Talco-Chloritic  Slate.  In  the  Southern  wider  portion  of 
this  range  there  are  apparently  different  subordinate  ranges  of 
the  Talco-Chloritic  Slate ;  but  in  its  Northern  part,  only  one 
more  extensive  range,  traversing  it  nearly  centrally.  The 
Talco-Chloritic  Slate  often  abounds  in  irregular  quartz  veins^ 
accompanied  with  nests  of  compact  green  chlorite,  and  with 
iron  pyrites.  From  the  decomposition  of  the  latter,  these  veins 
are  often  cavernous  ;  the  cavities  deeply  stained  purple.  The 
Talcose  Slate  of  the  range,  ordinarily  of  a  light  grey  colour, 
is  more  or  less  deeply  green  and  chloritic,  adjoining  the  quartz 
veins.  This  association  of  ferruginous  quartz  veins  with  a 
grey  Talcose  slate,  green  and  chloritic  adjoining  the  veins> 
presents  no  slight  analogy  to  the  more  usual  rock  in  the  Gold 
regions  of  the  Southern  States.  Magnetic  iron,  in  small  octa- 
hedral crystals,  is  often  disseminated  in  the  Talco-Chloritic 
Slate  of  this  range,  particularly  in  a  small  isolated  ridge  of  a 
deeper  green,  more  chloritic  variety,  occurring  near  the  East- 
ern border  of  the  range,  S.  E.  of  Washington  (N.  Y.)  The 
same  mineral  is  occasionally  observed  in  the  Argillite.  The 
Argillite,  adjoining  the  Talco-Chloritic  Slate,  is  often  of  a  light 
grey  colour,  resembling  the  latter,  but  of  a  rougher  feel,  and 
more  quartzose,  somewhat  resembling  the  light  grey  quartzose 
variety,  accompanying  the  Argillite  of  (B.)  Quartz  veins 
abound  in  this  variety,  but  nests  of  chlorite  are  very  rare* 
duartz  veins  are  also  not  unfrequent  in  the  darker  varieties  of 
the  Ai^lUte.  I  have  observed  limestone  (the  blue  compact 
variety)  only  in  one  locality,  in  the  interior  of  the  present 
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range,  namely,  in  a  depression  on  its  summit,  W.  of  North- 
east ;  but  it  occurs  generally  along  its  Western  border.  In 
the  latter  position,  E.  of  Washington  (N.  Y.,)  a  peculiar  va* 
riety  of  Argillite  occurs,  adjoining  small  subordinate  beds  of 
blue  limestone ;  closely  marked  by  very  delicate  transverse 
lines  of  a  light  grey  tint,  contrasting  strongly  with  the  deep 
blue  of  the  Argillite,  and  evidently  calcareous.  These  were 
apparently  formed  by  a  transverse  segregation,  at  the  original 
formation  of  the  rock,  and  not  by  infiltration  in  seams,  poste- 
rior to  the  consolidation  of  the  latter.  Beds,  sometimes  quite 
extensive,  of  a  peculiar  shining  black,  very  ferruginous  Argil- 
lite,  usually  thicker  and  more  compact,  occur  in  connexion 
with  the  common  Argillite  of  the  present  range.  These  very 
nearly  resemble  the  black  variety  of  Mica  Slate,  in  the  two 
preceding  ranges  (M — N,)  from  the  decomposition  of.  which,  I 
have  supposed  the  Hematite  to  be  derived.  Like  that,  too, 
these  beds  are  generally  very  deeply  rusted  on  their  surface, 
and  sometimes  present  small  seams  of  well  marked  Hematite. 
The  Amenia  ore  bed,  as  already  oberved,  is  on  the  Eastern 
border  of  the  present  range,  and  the  Clove  bed  is  probably 
within  its  limits.  The  Beekman  ore  bed  is  in  the  range  (P,) 
next  West. 

North  of  the  cross  valley,  connecting  the  Northeast  valley 
(N)  with  the  Copake  basin,  the  present  range  is  apparently 
continued  in  the  Western  ridge  and  central  valley  of  Mt. 
Washington,  in  the  Taconic  range.  The  Taconic  range,  at 
its  Southern  extremity,  East  of  the  Northeast  valley,  forms  a 
part  of  the  Mica  Slate  range  (M.)  Farther  North,  in  Mt. 
Washington,  an  elevated  valley  divides  the  range  into  two 
parallel  ridges ;  namely,  an  Eastern,  forming  a  continuation 
of  the  Mica  Slate  range  (M,)  and  a  Western,  in  the  line  of  the 
Argillitic  range  (O.)  The  intervening  valley  is  thus  nearly 
in  the  line  of  the  Northeast  valley  (N.)  The  predominant  rock, 
in  the  Eastern  ridge,  is  the  light  grey  Mica  Slate,  with  gar- 
nets, of  (M,)  more  distinctly  greenish  or  sub-chloritic,  than  in 
that  range  farther  South.    That  of  the  valley,  is  a  dark  blue 
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sub-argillitic  Mica  Slate,  often  with  transverse  flakes  of  mica, 
with  subordinate  beds  or  layers  of  a  darker  more  argillitic  va-  ,j 
riety,  particularly  in  the  vicinity  of  Cluartz  veins.  The  rock  ol 
the  valley  rather  resembles,  in  the  whole,  the  Micaceous  rocks  of 
the  Northeast  valley  (N,)  than  the  Argillite  of  (O,)  although  not 
unfrequentlyvarieties  occur  very  similar  to  the  latter.  I  have  not 
noticed,  however,  iony  beds  of  limestone  in  the  rocks  of  this  val- 
ley. The  Western  ridge  consists  of  an  extensive  range  of  a  light 
greenish  grey  Talco-Chloritic  Slate,  with  Cluartz  veins,  ac- 
companied with  nests  of  Chlorite,  and  with  magnetic  iron 
disseminated,  very  similar  to  the  Talco-Chloritic  Slate  of  (O,)^ 
particularly  that  of  the  central  range  in  the  North  part  of  the 
latter  formation.  Along  the  Western  declivity  of  this  ridge, 
extends  a  band  of  dark  blue  Argillite,  connected  with  the  blue 
limestone  of  (P*)  From  these  observations,  I  have  been  in- 
duced to  regard  the  NcoChern  higher  and  wider  part  of  the 
Taconio  Mt.  (in  MassaOTUsetts,)  as  formed  by  a  union  of  the 
three  tifages  (M — N — O.)  This  view  would  seem  to  be  far- 
ther confirmed  by  the  fact,  that  in  Gilder  Hollow,  a  cove  ex- 
tending South  from  the  Berkshire  valley,  towards  the  middle 
valley  of  Mt.  Washington,  between  the  N.  point  of  the  Eastern 
ridge  of  the  latter,  and  its  Western  ridge  (continued  N.  along 
the  W.  line  of  Massachusetts,)  limestone  again  occurs,  alterna- 
ting with  a  blue  sub-argillitic  Mica  Slate,  frequently  in  the 
vicinity  of  the  limestone,  a  well  marked  Argillite. 

P.    A  Formation  of  Blue  Limestone  and  Argillite.  % 

This,  the  Western  limit  of  my  observations,  extendi  along 
the  t(^6iliern  border  of  the  Primary,  at  least  from  Fishkill  to 
Hinsdale  (N.  Y.,)  and  probably  to  a  much  greater  distance. 
It  consists,  so  far-as  I  have  observed  it,  of  alternate  ranges, 
sometimes  of  considerable  width,  of  a  dark  or  light  blue  com- 
pact Limestone  and  of  Argillite.  The  limestone,  like  that  of 
the  Northeast  valley  (N,)  generally  breaks  into  jointed  frag- 
ments. It  is  usually  thick,  but  sometimes  thin  and  schistose, 
and' is  then  meskeA  by  a  stkbmicaceous  silvery  glazing,  which 
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also  occasionally  occurs  in  the  Argillite.  I  have  nc^  observed 
any  organic  remains  in  this  formation,  so  far  as  I  have  exam- 
med  it,  though  I  directed  my  attention  particularly  to  that 
object.  The  Argillite  of  this  formation  is  usually  softer 
and  duller  than  that  of  (O,)  and  is  more  frequently  inter- 
sected by  transverse  cleavages,  which,  as  the.  schistose  seams 
are  rarely,  if  ever,  consolidated,  divide  the'Rck  into  jointed 
fragments,  sometimes  very  small.  The  Argillite  sometimes 
mcludes  subordinate  beds  or  ranges  of  a  light  greenish  grey 
quartzy  Talco-Ghloritic  Slate,  with  quartz  veins  accompanied 
with  chlorite ;  not  unlike  that  of  the  preceding  formation  (O.) 
^he  Lead  Mine  of  An  cram  is  situated  in  a  large  quartz  vein, 
in  such  a  range.  The  ore  of  the  vein  is  chiefly  galena,  as- 
sociated with  other  Bietallic  sulphurets  (those  of  copper,  zinc 
,  and  iron.)  This  formation,  towards  the  South,  in  Fishkill 
and  Beekman,  adjoins  the  Granitic  nipge  of  the  Highlands, 
and  farther  North,  the  Argillitic  ran|{i '  (O,)  and  the  WjWtern 
ridge  of  Taconic  Mt.  In  its  Southern  part,  adjoinmjgr  the 
Highlands,  the  limestone  apparently  predominatee  nujich  more 
than  in  its  more  Northern  part.  West  of  (O.) 

The  two  last  formations  (O — P)  lie  entirely  beyond  the 
limits  of  this  State,  but  from  their  importance  in  determining 
the  general  relations  of  the  Western  Primary  System,  I  have 
been  induced  to  examine  them  to  some  extent,  though  not  as 
particularly  as  those  within  the  limits  of  the  State.  The  same 
reasons  have  led  me  to  a  similar  examination  of  a  small  part 
of  the  Highland  Granitic  range  (K3,)  and  of  those  parts  of  the 
formations  (H — K2 — ^L — M — N,)  which  lie  contiguous  to  our 
Western  border.  '•  - 

The  five  last  formation».(L — M — N — O — P,)  taken  together, 
may  be  considered  as  forming  an  extended  range,  enclosing 
the  Northern  termination  of  the  Highland  Granitic  range  (K3,) 
and  markedj  particularly  on  its  Eastern  border,  by  a  curve, 
with  subordinate  flexures,  analogous  to  that  of  the  more  East- 
ern ranges.  The  range  t'hus  formed,  presents  throughout  an 
alternation  of  more  CalciferouA  formations  (L-^N — P,),aniLof 
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Others  (M — O,)  almost  entirely  wanting  in  limestone.  It  also 
presents  two  parallel  isubordinate  ranges,  the  Eastern  of  whicb| 
formed  by  (L — M,)  is  characterized  by  ah  alternation  of  Mica 
Slate  with  Limestone,  and  the  Western,  formed  by  (O— P,)  by 
a  similar  alternation  of  Argillite  with  Limestone,  while  the 
formation  (N,)  included  immediately  between  the  most  mica- 
ceous and  most  argillitic  portions  of  the  two  lateral  ranges,  re- 
spectively, is  characterized  by  a  great  predominance  of  lime- 
stone, and  is  apparently  intermediate,  in  the  character  of  its 
interposed  rocks,  between  the  adjoining  Micaceous  and  Argil- 
litic ranges.  This  range,  and  the  one  next  East,  formed  by 
the  union  of  (H)  and  (I,)  taken  together  as  a  whole,  form  a  still 
more  extended  range,  with  a  similar  curvature,  including,  id 
the  interval  between  its  two  subordinate  ranges,  the  series  of 
isolated  Granitic  formations  (K3 — 1 — 2,)  which  also  form  a 
range  of  conformable  curvature.  The  different  ranges,  West 
of  the  series  of  Granitic  formations  (K  3 — 1 — 2,)  exhibit  suc- 
cessively a  less  degree  of  curvature,  as  we  proceed  Westward; 
the  flexures  being  most  strongly  marked  on  the  Eastern  bor- 
der of  the  Calciferous  formation  (L,)  and  but  slighdy  on  the 
Eastern  border  of  (M,)  while  the  ranges  farther  W.  (N — O — P,)^' 
extend  nearly  in  a  direct  line  N.  N.  E.  The  most  Eastern  ^ 
ranges,  in  the  Western  Primary,  (A — B— 0 — D,)  also  exhibit 
a  similar  regularity  in  their  outline,  extending  nearly  directly 
N.  N.  E.  in  their  more  Northern  part,  with  a  large  but  uniform 
curve  Westward,  towards  their  Southern  termination.  The 
Highland  range  (K3,)  together  with  the  Blue  Limestone  range 
(P,)  curves  distinctly  to  the  West,  in  a  similar  manner,  East  of 
Fishkill ;  thus  showing  a  general  conformity  in  arrangement 
between  the  most  Eastern  and  the  most  Western  formations  in 
the  Western  Primary.  The  comparative  irregularity  in  the 
outline  and  distribution  of  the  more  central  ranges  of  the 
Western  Primary  System,  will  be  obvious,  without  fiurther  ex- 
planation. 
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General  Remarks  on  the  Western  Primary  System. 

From  the  preceding  statements,  it  will  be  seen  that  the  West- 
ern Prioaary  System,  viewed  as  a  whole,  presents  a  aories  of 
parallel  ranges,  firdt  bearing  N.  Easterly,  and  then  bending  N., 
conformably,  in  the  first  instance,  to  the  coast  of  the  Sound, 
and  in  the  latter,  to  the  Western  border  of  the  larger  Secon- 
dary formation  i  thus  presenting  a  general  curvature,  with  its 
convexity  towards  the  East.  Beyond  the  limits  of  the  Stalfii 
on  the  North,  appearances  also  indicate  that  these  ranges,  at 
least  those  East  of  the  series  (Kl — 2,)  even  bear  around  to- 
wards the  West,  so  as  still  farther  to  complete  their  curvature. 
.These  ranges,  taken  in  succession,  from  East  to  West,  are  the 
Chloritic  range  (A,)  that  formed  by  ^  combined  Argillite  and 
Mica  Slate  formations  (B — C,)  the  Porphjrritic  range  (D,)  that 
formed  by  the  union  of  the  Micaceous  formations  (E — G)  and 
the  more  granitic  range  (F,)  that  formed  by  the  combined 
Calciferous  and  Micaceous  formations  (H — I,)  the  Granitic 
series  (K3 — 1 — 2,)  and  that  formed  by  the  combined  Mica- 
ceous and  Argillitic  Calciferous  formations  (L — M — N — O — P.) 

Besides  the  general  curve,  above  specified,  these  ranges  pre- 
^J^Sent  a  series  of  flexures,  in  their  N.  Easterly  direction,  each  of 
which  may  be  traced,  more  or  less  distinctly,  through  the 
whole ;  thus  indicating  that  they  were  controlled  in  their  ar- 
rangement by  a  common  influence.  Without  noticing,  at  pre- 
sent, those  of  less  importance,  we  may  observe,  in  following 
the  course  of  these  ranges,  two  of  greater  extent,  which  may 
be  clearly  traced  through  the  entire  series.  The  ranges, 
adjoining  •  the  Sound,  namely,  (A,  C — B,  D,  E,  F,)  as  has 
been  already  stated  in  the  particular  account  of  those  forma- 
tions, first  bear  E.  N.  E.,  nearly  in  a  line  paralW  to  the  coast. 
This  bearing  is,  however,  observed  very  slightly  in  (C — B.) 
The  range  of  ^H)  also 'pursues  that  course,  to  the  point  where 
it  turns  N.  between  Danbury  and  Brookfield,  and  the  same  di- 
rection may  be  observed  in  the  course  of  the  Granitic  series, 
tlirough  (K3)  to  the  S.  point  of  (Kl,)  or  rather,  perhaps,  to  a 
point  in  (K  ^  W.  N.  W.  of  the  Southern  termination  of  the 
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Dover  ralley,  where  it  bears  to  the  West,  as  already  noticed, 
East  of  Fishkill.  The  most  Western  range  (P)  conforms,  of 
oontse,  to  the  direction  of  the  latter.  Advancing  farther  in 
the  general  N.  Eastern  direction  of  the  different  ranges,  we  ob- 
serve distinctly,  in  the  more  Eastern  ranges,  a  general  change 
in  bearing  to  the  N.  N.  E.  f  namely,  in  the  Northern  part  of 
the  Chloritic  range  (A,)  in  the  S.  half  of  the  range  formed  by 
(B — C,)  ani  in  the  Porphyritic  range  (D,)  from  near  Bridge- 
port to  the  S.  front  of  Beacon  Mountain.  The  range  formed 
by  (E — F — G,)  exhibits  the  same  change  of  direction,  on  its 
Eastern  border,  in  the  interval  between  Trumbull  and  Beacon 
Mountain,  and  on  its  Western  border,  in  that  between  the  N.W. 
corner  of  Reading  and  New  Preston.  Thi&  change  in  the  di- 
rection of  the  range  (H— I)  is  observed,  on  its  Western  border, 
in  the  interval  between  the  S.  E.  corner  of  the  Dover  valley 
(L)  and  the  Northern  termination  of  the  Kent  Limestone  val- 
ley (H2e.)  On  the  Western  border  of  the  Granitic  series 
(K3 — 1 — 2,)  it  is  observed  in  the  interval  between  the  South  > 
point  of  Schaghticoke  Mountain  and  Lime  Rock  (Salisbury,) 
from  which  latter  point  the  Limestone  valley  (L)  extends  East- 
ward into  South  Canaan  Hollow.  The  same  direction  (N.  N.  E.) 
is  observed  in  the  corresponding  portion  of  all  the  more  West- 
ern ranges. 

At  Beacon  Mountain,  the  Micaceous  formation  (E)  makes  a 
remarkable  bend,  nearly  East.  This  bend  affects  the  ranges 
(D)  and  (C — B)  on  the  S.  E.,  more  slightly,  however,  as  will 
be  observed  by  referring  to  the  map  accompanying  this  Report, 
and  may  even  be  traced  in  the  sudden  bend  to  the  East,  at  the 
N.  point  of  the  Chloritic  range  (A.)  This  flexure  is  observa- 
ble on  the  Western  border  of  the  range  (E — F — G,)  in  the 
long  interval,  along  the  Western  border  of  (G,)  from  New 
Preston  to  the  Naugatuck,  -at  Wolcottville.  The  correspond- 
ing flexure,  on  the  Western  border  of  (I,)  occupies  the  interval 
from  South  Cornwall  to  the  S.  point  of  the  valley  of  Still  river, 
near  Wolcottville,  while  that  on  the  W.  border  of  the  Granitic 
series  (K  3—1—2,)  extends  from  Lime  Rock  to  the  head  of 
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North  Canaan  Hollow.  From  the  E.  point  of  Beacon  Moun- 
tain, the  formation  (E)  again  assumes  a  N.  N.  Easterly  direc- 
tion, alike  observable  in  the  Northern  part  of  the  two  ranges 
parallel  to  it  on  the  East  (D)  and  (C — B.)  The  same  Northern 
direction  is  assumed  in  all  the  more  Western  ranges ;  at  first 
N.  Easterly,  aamely,  on  the  Western  border  of  (G,)  from  Wol- 
cottville  to  the  E.  branch  of  Farmington  river ;  on  that  of  (I  2,) 
from  near  the  same  point,  along  the  valley  of  Still  river,  to  a 
point  near  the  N.  line  of  the  State ;  and  on  that  of  (K2,)  if  we 
do  not  take  into  account  the  Limestone  district,  included  in  that 
formation,  from  the  head  of  North  Canaan  Hollow,  to  a  point  in 
New  Marlborough  (Mass.)  At  each  of  these  latter  points,  re- 
spectively, the  Western  border  of  those  ranges  bears  more  direct- 
ly North.  The  Eastern  border  of  th%  range  (E,)  continued  in 
(G,)  also  bears  more  directly  North,  at  the  point  where  it  meets 
ihe  larger  Secondary  basin.  North  of  the  N.  point  of  (D,)  and 
perhaps  the  same  direction  would  be  assumed  by  the  ranges 
(D — 0 — B — A,)  farther  East,  if  continued  through  the  country 
occupied  by  the  Secondary.  This  is  apparently  confirmed  by 
the  relation  of  the  Argillite  (B)  to  the  Argillite  in  Bernardston 
(Mass.,)  afterwards  referred  to.  The  second  Eastern  flexure 
may  be  traced,  though  less  distinctly,  in  the  Micaceous  range 
(M,)  at  the  S.  point  of  Taconic  Mountain,  and  a  corresponding 
slight  flexure  may  be  observed  in  the  valley  and  Western  ridge 
of  the  latter,  in  Mount  Washington  ;  thus  indicating  its  exten- 
sion even  to  the  Western  border  of  the  Primary. 

The  lines  connecting  the  points  of  flexure  present  a  lingular 
change  in  direction,  as  we  proceed  Northward.  That  con- 
necting the  first  points  of  flexure,  from  near  Bridgeport, 
through  Reading,  to  the  S.  point  of  the  Dover  valley,  bears 
more  directly  N.  W. ;  that  connecting  the  second  points  of 
flexure,  from  the  N.  W.  point  of  Beacon  Mountain,  through 
New  Preston,  to  Salisbury,  bears  more  N.  N.  W. ;  and  that  con- 
necting the  third,  from  the  E.  point  of  Beacon  Mountain,  by 
Wolcottville,  to  the  head  of  North  Canaan  Hollow,  bears  still 
more  Northerly.    The  flexures  are  much  more  strongly  marked 
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in  the  central,  than  in  the  more  lateral  ranges.  This  is  par- 
ticularly remarkable  in  the  second  Eastern  flexure  in  the  ran- 
ges (E — F — G,  H — I,  K,)  compared  with  that  in  the  moro 
Western  range  (L,)  and  especially  with  that  in  the  more  East- 
ern ranges  (D,  C — B,  A.) 

Viewed  in  another  relation,  the-Westem  Primary  System 
presents  analogies  no  less  striking.  Its  central  portion  exhib- 
its a  series  of  Granitic  and  Micaceous  alternations,  which 
partly  appear  as  alternate  parallel  bands,  partly  as  isolated 
nuclei,  generally  granitic,  around  which  the  more  micaceous 
formations  are,  in  a  manner,  concentrically  arranged.  On- 
the  Eastern  and  Western  borders,  a  singular  analogy  may  be 
observed.  In  the  three  most  Eastern  formations  (A — B — C,) 
the  following  order  occurs  in  proceeding  from  the  centre  out- 
wards ;  namely;^  Mica  Slate,  Argillite,  Chlorite  Slate.  In  the^^ 
most  Western  formations  (M — N — O — P,)  not  including  the 
limestone,  we  observe  essentially  the  same  order,  namely.  Mica 
Slate,  Argillite,  Talco-Chloritic  Slate,  Argillite.  The  Chlo- 
rite  Slate,  on  the  East,  is  not  included,  as  a  subordinate  range, 
in  the  Argillite,  in  the  same  manner  as  the  Talco-Chloritic 
Slate  on  the  West ;  but  it  passes  into  the  Argillite  by  a  gi 
dation  analogous  to  that  connecting  the  Talco-Chloritic  Sll 
with  the  Western  Argillite.  The  Chlorite  Slate  of  (A)  has, 
however,  if  I  may  so  express  myself,  a  more  decidedly  primary 
character,  particularly  in  its  connexion  with  Hornbletide  and 
Felspar,  in  its  beds  and  ranges  of  Greenstone ;  perhaps  deriva- 
ble from  its  relation  to  the  Granitic  formation  (A,)  termin- 
ating at  the  S.  W.  comer  of  the  Eastern  Primary  System. 
This  subject  wilT  be  farther  considiared  in  connexion  with  the 
Eastern  System.  The  Western  formations,  above  alluded  to, 
form  the  ffontier  of  the  Western  Primary  System,  towarda 
the  great  Secondary  basin  of  the  Western  States.  From 
analogy,  we  may  regard  the  three  Eastern  formations  (A — 
B — C,)  as  a  corresponding  frontier  of  the  Western  Primary, 
in  that  direction.  This  is  rendered  more  probable  by  the  fact, 
that  at  the  Northern  extiemity  of  the  larger  Secondary  forma- 


-  f 


144         * 

lion,  in  Bemardston  (Mass.,)  there  is  a  range  of  Argillite,  ex- 
tending North,  apparently  between  the  continuations  of  the 
Eastern  and  Western  Primary  Sjrstems. 

I  have  remarked  above,  that  the  different  formations,  partic- 
ularly in  the  more  central  ranges,  occur  either  in  alternate 
bands,  or  in  isolated  pointM>r  nucleL  Strictly  speaking,  how- 
ever, even  the  more  elongated  formations  are  isolated  and  de- 
tached, so  that  the  whole  Primary  System  might  be  consid-  ^ 
ered  as  a  group  of  more  roanded  or  more  elongated  detached 
formations.  Not  un  frequently  in  ledges  of  no  great  extent, 
an  analogous  arrangement  may  be  observed,  apparently  indica- 
ting that  the  stratified  or  parallel  Primary  rocks  were  not  form- 
ed by  an  uniform  mechanical  deposition,  but  by  a  segregative 
process,  by  which,  within  certain  circumscribed  limits,  rocks 
were  formed  of  a  particular  composition  oi^iii^cture.  In  re-  ^ 
'  viewing  the  Western  Primary,  the  isolated  character  of  most 
of  the  formations  will  be  obvious,  even  in  the  more  elongated. 
Thus  the  band  of  blue  fine-grained  Mica  Slate,  in  i(0  S.  3  ^,) 
may  be  traced  distinctly  throughout  a  long  narrow  range  from 
the  East  part  of  New  Milford,  to  the  North  part  of  Canton, 

Sat  those  points  the  range  is  apparently  t«t^minated.  Re- 
kable  examples  of  distinctly  isolated  or  circumscribed  for- 
mations, may  be  observed  in  the  Granitic  formation  (Kl;) 
the  Red  Porphyritic  range  (H  Jia;)  the  Granitic  basins,  con- 
nected with  (G  N. ;)  the  Porphjrritic  formations,  connected  with 
(F,)  particularly  those  of  Greenwich  (1,)  of  Wilton  (4,)  and  ^ 
of  Brookfield  (7 ;)  and  still  more,  that  connected  with  (G,) 
West  of  Litchfield,  (G  fl.  3  ?.)  These  are,  for  the  most  part, 
entirely  disconnected  with  any  similar  forMation,  by  the  in- 
terposition of  formations  of  a  very  difierent  character,  while 
the  arrangement  of  the  strata  is  such  as  tOTendet.it  altogether 
improbable  that  this  separation  has  arisen  firom  any  removal  of 
the  rock  of  these  isolated  formations  in  ths^jspace  intervening. 
In  some  instances,  however,  narrow  ranges  of  similar  or  allied 
rock  may  be  traced  between  these  detached  formations,  anal- 
#ogous  to  the  narrow  veins  or  seams  which  sometimes  connect 
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similarly  circumscribed  beds  of  Granite.  Thus  the  narrow 
range,  extending  through  Plymouth,  containing  beds  or  sub- 
ordinate  ranges  of  Granitic  Gneiss,  associated  with  porphy- 
ritic  veined  Gneiss  and  Limestone,  apparently  connects  the 
Bristol  Granitic  basin  with  the  range  (F,)  or  the  Granitic  for- 
mation (G  S.  2,)  and  the  band  of  sub-porphyritic  rock,  tra- 
versing (F  6,)  in  Reading,  also  apparently  connects  the  Por- 
phyritic  range  of  Wilton  (F  4)  with  that  of  Newtown  (F  6  jS,) 
and  perhaps  with  (F  7.) 

An  important  feature  in  the  Western  Primary  Sptem,  is  the 
change  in  the  character  of  the  formations  in  the  same  ranges, 
along  a  transverse  line,  crossing  the  System,  in  an  undulating 
course,  nearly  E.  S.  E.  This  is  marked  by  the  line  separa- 
ting the  formations  (H)  and  (I,)  by  that  separating  (F)  and 
(G,)  and  in  the  range  formed  by  (F)  and  (E,)  more  espe- 
cially by  the  transverse  series  of  Porphyritic  formations,  cross- 
ing the  former  (F,)  namely,  that  of  Brookfield  (F  7,)  and 
particularly  those  of  Newtown  and  Monroe  (F6/8 — a,)  and 
by  the  tract  of  porphyritic  veined  rock  {13  13,)  between  Mon** 
roe  and  Huntington,  nearly  interrupting  the  course  of  the 
Micaceous  rock  (a,)  in  the  latter  (E.)  It  is  worthy  of  remark, 
that  the  Housatonic  crosses  the  diflferent  ranges  from  the  East 
side  of  (K  1)  to  (C4,)  nearly  in  the  line  marked  by  this  trans^ 
verse  change  in  the  character  of  the  formations.  But  the 
formations  thus  interrupting  each  other  in  the  line  of  their 
direction,  do  not  usually  terminate  abruptly,  but  send  pro- 
cesses into  each  other,  running  out  at  a  greater  or  less  dis- 
tance, as  has  been  already  observed  at  the  line  of  junc- 
tion of  (H)  and  (I,)  and  at  that  of  (F  2)  and  (F  6  a,)  between 
Monroe  and  Weston.  At  other  times,  the  peculiar  rocks  of  a 
formation  may  terminate  abruptly,  but  after  a  considerable 
interval,  a  subordinate  range  may  occur  in  the  interrupting 
formation,  analogous  to  some  part  of  that  interrupted.  Thus 
the  rock  of  the  range  (/?,)  on  the  East  iftrder  of  (F  5,)  has 
often  a  near  resemblance  to  that  of  (GS.  3^,)  on  the  East 
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border  of  the  Mica  Slate  formation,  West  of  the  Secondary 
basin  in  Woodbury. 

The  different  formations,  in  the  same  ranges,  on  the  oppo- 
site sides  of  this  transverse  line,  present  certain  striking  con- 
trasts, which  may  be  here  slightly  referred  to.  Thus  the 
range  formed  by  the  two  formations  (F)  and  (G,)  is  charac- 
terized, on  the  South  side  of  this  transverse  line,  in  (F,)  by  a 
predominance  of  Felspar,  and  on  the  North  side,  in  (G,)  by  a 
predominance  of  Mica  and  duartz.  The  felspathic  rocks  in 
the  former  (F,)  are  more  generally  finer  grained  and  more 
parallel  (gneissoid,)  and  more  frequently  form  extensive  tracts 
or  ranges ;  in  the  latter  (G,)  they  more  usually  occur  as  in- 
cluded beds  in  the  more  micaceous  rocks,  and  are  gene- 
rally coarse-grained,  and  less  distinctly  parallel,  though  most 
frequently  interposed  in  the  direction  of  the  including  rock. 
The  porphyritic  rocks  of  that  range  are  also,  for  the  most 
part,  on  the  South  side  of  that  transverse  line.  The  range 
formed  by  the  two  formations  (H)  and  (I,)  is  nearly  equally 
micaceous,  on  both  sides  of  this  tranverse  line,  and  the  fel- 
qpathic  rocks,  in  both  formations,  have  on  the  whole  a  similar 
arrangement  and  character;  but  the  formation  (H,)  on  the 
South,  is  characterized  by  the  comparative  abundance  of  its 
limestone,  while  the  formation  (I,)  on  the  North,  is  almost 
entirely  destitute  of  it.  The  limestone  of -the  formation  (L) 
also  begins,  on  the  South,  at  a  point  not  far  South  of  the  same 
transverse  line. 

The  arrangement  of  the  Porphyritic  rocks,  in  the  formations 
West  of  (E,)  has  apparently  a  remarkable  relation  to  this  trans- 
verse line.  The  extensive  Porphyritic  ranges,  in  Monroe  and 
Newtown,  (F  6  a— ,8,)  extend  along  the  South  side  of  this  line, 
while  the  Porphyritic  range  (F  7)  extends  North,  from  the 
West  point  of  (6  jS,)  along  the  Western  border  of  (G,)  and  is 
succeeded,  after  successive  interruptions,  on  the  Western  bor- 
der of  the  same  formation  (G,)  by  the  similar  Porphyritic 
ranges  (G  S.  3^ — 6 ;)  the  entire  series  curving  round  the  S.  W. 
point  of  (G,)  and  then  extending  N.  Easterly,  along  its  W. 
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border.    The  subordinate  Porphyritic  ranges  {y — jS — a,)  in 
(P  2,)  again  extend  in  a  line  S.  W.  from  the  S.  B.  part  of  (F  6,) 
along  the  E.  border  of  (F,)  while  the  series  of  Porphyritic 
ranges  (F 1 — 4 — 5  6,)  parallel  to  the  latter,  on  the  West,  ap- 
proaches the  series  (F6 — 7,)  at  the  point  where  it  bends 
Northerly  along  the  W.  border  of  (G.)    The  Red  Porphyritic 
range  of  Shelt  Rock  (H  2  a,)  which  may  be  considered  as  con- 
tinued S.  W.,  in  a  line  nearly  parallel  to  the  two  preceding 
series  (F27 — 13 — a)  and  (F5d — 4 — 1,)   by  the  porphyritic 
rocks  connected  with  the  Limestone  valley  (H  1 1,)  and  the 
Porphyritic  range  (H  1 «,)  has  already  been  described  as  ex- 
tending in  a  direction  N.  N.  W.,  nearly  parallel  to  the  West- 
ern border  of  (G,)  near  the  S.  W.  termination  of  the  latter,  and 
as  apparently  continued,  after  a  considerable  interruption,  in 
the  Red  Porphyritic  range  (a,)  at  the  S.  E.  point  of  the  Gran- 
itic formation  (K  1 ;)  thus  connecting  with  the  interrupted 
Granitic  series  (K  1 — 2,)  which  forms,  in  like  manner  with 
the  series  (G  S.  3  ? — d,)  a  range  nearly  parallel  to  the  Western 
border  of  (G.)    The  Granitic  range  of  the  Highlands  (K  3,) 
apparently  extending  S.  Westerly,  in  a  direction  nearly  par- 
allel to  the  series  (F  5  S — 4 — 1,)  approaches  the  series  (H  2 
K  1 — K  2,)  in  nearly  the  same  manner  as  the  series  (F  1- 
5^  approaches  the  series  (F6 — 7,  GS.  3^— 4.)     The  direc- 
tion of  the  sub-granitic  range  (H  2  y  i,)  with  its  included  Gran- 
itic range  (tt,)  first  N.  N.  W.  and  then  bearing  N.  N.  E,, 
nearly  parallel  to  (H2a)  and  its  continuation  in  (Kla,)  is 
here  worthy  of  notice ;  and  if  we  consider  the  Granitic  range 
(tt)  as  connected  with  the  Granitic  ranges,  subordinate  to 
(1 1 — 2,)  which  it  resembles  somewhat  in  the  structure  and 
still  more  in  the  albitic  composition  of  its  rocks,  it  will  pre- 
sent, with  the  latter,  another  series,  extending,  in  a  general 
direction,  parallel  to  the  Western  border  of  (G.) 

The  Limestone  ranges.  West  of  (E,)  also  present  a  similar 
relation  to  this  transverse  line.  The  limestone  of  (H,)  as 
already  noticed,  terminates  abruptly  at  the  Southern  border  of 
(I,)  sending  out  a  process,  however,  on  the  West,  along  the 
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West  border  of  (I,)*  in  a  relative  position  to  the  latter,  similar 
to  that  of  (P  7)  to  (G.)  The  main  body  of  the  limestone  re- 
cedes still  farther  West,  to  the  formation  (L,)  when  it  extends 
N.  N.  Easterly,  in  an  undulating  course,  successively  advan- 
cing to  the  East,  in  a  general  direction,  parallel  to  the  more 
Eastern  ranges.  The  Eastern  frontier  of  the  Western  Lime- 
stone series  may,  however,  be  traced  from  the  head  of  the 
Kent  valley,  through  Crornwall  Hollow,  till  it  unites  with  the 
limestone  of  (L,)  at  the  head  of  South  Canaan  Hollow. 

The  range  formed  by  (E,)  continued  in  (G  1 S.  N.,)  pre- 
sents a  similar  arrangement,  in  relation  to  this  transverse 
line ;  extending  first  N.  Easterly  in  (E,)  in  a  direction  par- 
allel to  the  series  (F  2  a — 0 — y,)  (P  1 — 4 — 5  6,)  and  the  others 
noticed  farther  West,  and  then  expanding  West  around  the 
Northern  termination  of  (F8,)  in  (G  S.  1,)  whence  it  extends 
N.  E.  and  N.  in  a  direction  conformable  to  that  of  the  more 
Western  ranges.  The  apparent  N.  Western  direction  of  the 
Western  borders  of  (G)  and  (1 2,)  towards  the  North,  would 
seem  to  indicate  that  those  formations  inclose  the  Granitic 
formation  (K  2,)  on  the  North,  in  the  same  manner  that  (E,) 
continued  in  (G  S.  1,)  surrounds  (F  8,)  in  the  same  direc- 
tion. The  formations  (D,  C — B,  A,)  parallel  to  (E,)  on  the 
East,  follow  the  direction  of  the  latter  to  their  termination 
on  the  W.  border  of  the  larger  Secondary  basin,  and  perhaps, 
if  continued,  would,  in  like  manner,  extend  to  the  West,  at 
some  point  farther  North,  within  the  present  limits  of  the  Sec- 
ondary. The  subordinate  beds  and  ranges  of  limestone,  con- 
nected with  the  diflferent  ranges.  East  of  (P)  and  (G  3,)  name- 
ly, (E,  C — B,  A,)  not  including  the  more  granitic  Porphy- 
ritic  range  (D,)  indicate,  though  in  a  much  less  degree,  a  pre- 
dominance of  that  rock  towards  the  Eastern  border  of  the 
Western  Primary,  analogous  to  that  observed  towards  its 
Western  border. 


*  The  Kent  Limestone  valley  (H26.) 
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The  Eastern  Primary  System. 

This  occupies  all  that  part  of  the  State  East  of  the  larger 
Secondary  formation,  and  extends  North  and  East,  into  Mas« 
sachusetts  and  Rhode  Island.  It  is  bounded  South  by  the 
Sound,  and  West  by  the  Eastern  border  of  the  Secondary  for- 
mation, in  a  line  drawn  N.  Easterly  from  Morris'  Cove  (New 
Haven  Harbour,)  to  the  Connecticut  river,  below  Middletown, 
(or  more  strictly  to  a  point  East  of  Durham  village,)  and 
thence  more  Northerly,  to  the  N.  line  of  the  State,  in  Somers. 
I  beofin  with  the  more  detailed  account  of  the  individual  for- 
mations,  composing  the  System,  in  the  same  manner  as  in  the 
Western  Primary,  reserving  my  more  general  remarks  on  the 
arrangement  of  the  whole,  to  the  conclusion. 

A.    A  Granitic  Formation  (Gneiss.) 

This  forms  a  very  extended  range,  which  may  be  traced 
along  the  coast,  from  the  Light  House  (East  Haven,)  on  the 
E.  side  of  the  entrance  of  New  Haven  Harbour,  into  Rhode 
Island,  and  thence  Northerly,  along  the  Eastern  border  of  the 
State,  into  Massachusetts.  Throughout  this  extensive  rangfe, 
there  appears  such  a  general  uniformity  of  character  in  the 
rocks  composing  it,  as  to  entitle  it  to  be  considered  a  distinct 
and  connected  formation.  In  that  part  of  the  range  West  of 
Connecticut  river,  its  limits  are  more  indistinctly  marked  ; 
some  of  the  formations,  lying  farther  West  in  the  System,  ap- 
parently commencing  in  it,  or  in  connexion  with  it,  in  a  man- 
ner which  will  be  better  explained,  when  I  come  to  treat  of 
them  separately.  East  of  the  Connecticut,  however,  its  Weaft- 
ern  frontier  is  marked  very  distinctly. 

The  most  characteristic  rock,  in  this  formation,  is  a  Granitic 
rock  (Gneiss,)  with  more  or  less  of  red  felspar  in  its  composi- 
tion ;  varying  from  a  rock  almost  entirely  red  felspathic,  to 
one  in  which  only  a  few  grains  of  red  felspar  are  disseminated. 
Associated  with  this,  are  rocks,  in  which  white  felspar  pre- 
dominates ;  others,  marked  by  parallel  seams  of  dark  nueoi 


150 

forming  a  siib-gninitic  Gneiss,  usually  with  white  felspar ;  and 
occasionally,  subordinate  beds  or  ranges  of  dark  Micaceous 
Oneiss.  This  formation  also  includes  several  subordinate 
ranges  of  a  peculiar  character,  which  will  be  afterwards  more 
particularly  specified. 

The  Western  border  of  this  formation  may  be  traced  in  the 
following  manner.  Commencing  at  Morris'  Core,  on  the  East 
mde  of  New  Haven  Harbour,  it  follows  the  line  of  the  larger 
Secondary  formation,  to  a  valley,  N.  of  Branford  village,  through 
which  flows  a  small  stream,  from  the  ponds  in  North  Branford 
to  Branford  creek.  It  then  extends  E.  N.  Easterly,  along  a 
valley,  parallel  to  the  New  Haven  and  Guilford  road,  on  the 
North.  ■  The  precise  boundary  of  the  formation,  from  that 
valley  to  the  vicinity  of  Guilford  borough,  on  the  West,  I 
have  not  ascertained ;  two  or  three  narrow  formations,  here- 
after specified,  apparently  commencing  at  a  point  in  this  in- 
terval. This  formation  occupies,  however,  the  neck  of  land 
(Sachem's  Head,)  W.  of  the  mouth  of  Guilford  river,  and  is 
there,  in  its  progress  East,  apparently  interrupted.  It  then 
reappears  again,  at  Clinton  borough ;  its  strata  first  rang- 
ing North  Easterly,  and  East  of  the  borough,  bearing  South 
Easterly,  till  it  meets  the  Sound,  West  of  the  Menunkate- 
auck.  It  again  appears  in  low  ridges,  in  the  plain  West  of 
Saybrook  village,  bearing  E.  N.  Easterly,  till  its  Western  bor- 
der approaches  the  Connecticut,  not  far  North  of  Lyme  Ferry. 
This  latter  then  bears  N.  N.  Westerly,  conformably  to  the 
course  of  the  river,  and  apparently  in  an  irregular  line,  to 
the  West  side  of  the  ridge  of  Mt.  Archer,  in  the  vicinity  of 
Brockway's  Ferry  (Hadlyme.)  The  border  of  the  formation,  thus 
fiu",  presents  a  very  undulating  outline,  in  a  general  direction, 
nearly  East,  to  the  mouth  of  Connecticut  river,  and  then  bear- 
ing North,  as  above  specified.  In  this  part  of  its  course,  too, 
it  apparently  suflfers  two  interruptions;  but  as  I  have  not  ex- 
plored the  coast  of  the  State,  along  the  immediate  water  line, 
it  may  perhaps  be  traced  there  throughout  the  entire  distance. 
From  the  point,  above  noticed.  East  of  Connecticut  river,  it 
extends  first  N.  Easterly,  along  the  W.  side  of  Mount  Archeri 


161 

and  then  more  E.  N.  Easterly,  through  the  S.  E.  comer  of 
East  Haddam,  and  the  centre  of  Salem,  to  Gardner's  Pond.* 
It  is  then  directed  in  a  nearly  E.  S.  E.  course  along  a  high 
ridge  on  the  Northern  border  of  Montville,  to  the  Thames,  on 
the  S.  side  of  Trading  Cove,  below  Norwich.  East  of  the 
Thames,  it  bears  more  Easterly,  to  the  North  point  of  Lantern 
Hill,  near  the  line  of  North  Stonington  and  Ledyard.  It  then 
curves  N.  Easterly,  around  an  isolated  Homblendic  formation 
(F3a — i8,)  afterwards  noticed,  to  the  Southern  extremity  of  an 
extensive  basin,  E.  of  Griswold.  From  this  point  it  extends 
N.  by  E.,  in  a  nearly  straight  line,  E.  of  Plainfield  and  West- 
j5eld  (Killingly,)  to  the  valley  of  Five  Mile  river,  along  the  E. 
side  of  which  it  is  continued,  in  nearly  the  same  direction,  to 
near  the  N.  E.  corner  of  the  State.  It  then  extends  along  the 
E.  side  of  the  Great  Oxford  Pond,  to  a  point  between  Webster 
and  Oxford  (Mass.,)  and  again  bears  E.  N.  Easterly,  nearly  in 
the  line  of  the  Middle  Boston  Turnpike,  passing  just  South  of 
West  Sutton  village,  to  the  road  from  Sutton  to  Douglass,  by  the 
Manchaug  Factories.  At  this  point  (the  limit  of  my  observa- 
tions,) it  apparently  bears  again  S.  Easterly,  leaving  Sutton 
village  on  the  North. 

Along  nearly  the  whole  of  this  extensive  frontier.  East  of 
the  Connecticut,  this  formation  presents  a  high  ridge  or  es- 
carpment, towards  the  country  on  the  North  and  West,  bor- 
dered immediately  in  that  direction,  by  a  well  marked  val- 
ley or  plain.  From  the  Connecticut  to  the  S.  point  of  the 
Griswold  basin,  a  very  distinct  valley  or  depression  can  be 
traced  along  the  North  side  of  this  frontier,  particularly  re- 
markable in  Salem,  and  W.  of  Trading  Cove.  From  the  Gria. 
wold  basin.  Northwards,  it  adjoins  the  valleys  of  the  Quinar 
baug  and  Five  Mile  river,  and  N.  of  the  latter,  in  Massachu- 
setts, a  similar  depression  can  be  traced,  as  far  as  my  observa- 

*  A  more  Western  boundary  might  be  assigned  to  the  present  formation,  from  a 
point  N.  of  Saybrook  village,  near  the  Haddam  Tiunpike,  to  Salem,  marked  by  a 
formation  of  fine-grained  Micaceous  Gneiss  (E 1.)  This  boundary  will  be  after- 
wards more  particularly  pointed  out,  in  connexion  with  the  range  (B*,)  referred  to 
under  (3  ^)  of  the  present  formation- 
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tions  have  extended.  Tboughout  the  greater  part  of  this  dis- 
tance, too,  this  frontier  is  marked  by  a  band  of  a  reddish  fine- 
grained very  felspathic  rock,  preserving,  through  its  whole  ex- 
tent, a  singular  uniformity. 

Viewing  this  frontier  as  a  whole,  without  taking  into  account 
its  lesser  undulations,  it  presents  four  remarkable  flexures.  It 
first  bears  Easterly,  from  the  S.  W.  point  of  the  Eastern  Pri- 
mary, to  near  the  mouth  of  Connecticut  river ;  then  Northerly, 
for  a  comparatively  short  distance,  to  Mount  Archer ;  then 
Easterly,  to  Lantern  Hill ;  then  N.  N.  Easterly,  to  Webster 
(Mass. ;)  and  then  again  Easterly,  passing  through  the  S.  part 
of  Sutton  (Mass.)  Its  general  direction  to  Lantern  Hill,'  it  will 
be  observed,  is  nearly  parallel  to  the  coast  of  the  Sound,  and 
thence  to  Webster,  nearly  parallel  to  the  E.  coast  of  Massa- 
chusetts, or  rather  to  the  W.  coast  of  Narragansett  Bay,  and 
the  Western  border  of  the  Secondary  formation  in  Rhode  Isl- 
and. It  has  already  been  shown,  in  the  account  of  the  West- 
ern Primary,  that  the  formations,  there,  bear  W.  at  their  South- 
ern termination,  conformably  to  the  direction  of  the  coast.  The 
'same  conformity,  in  bearing,  is  thus  continued  along  the  whole 
coast  of  the  State. 

In  so  extensive  a  formation  as  this,  it  would  be  difficult  to 
present  its  more  detailed  features,  distinctly,  in  one  view.  I 
shall,  therefore,  proceed  to  describe  it  more  particularly,  under 
its  local  subdivisions,  beginning  at  its  S.  W.  extremity. 

1.  Under  this  head,  is  included  the  section,  extending  along 
the  coast,  from  the  Light  House  Point  (East  Haven,)  to  Sa- 
chem's Head,  on  the  W.  side  of  Guilford  Harbour ;  thus  forming 
a  narrow  range,  of  a  somewhat  semi-elliptical  outline,  in- 
terposed between  the  Sound  and  the  Northern  border  of  the  for- 
mation. The  surface  of  this  section  presents  a  series  of  low 
ridges,  in  which  the  strata  are  directed,  in  the  Western  part, 
E.  N.  Easterly,  and  in  the  Eastern  part,  S.  Easterly.  The 
predominant  rock  is  a  thick  even  felspathic  Granitic  Gneiss, 
with  both  white  and  red  felspar ;  partly  with  white,  and  partly 
with  dark  mica ;  the  latter  most  frequent,  and  generally  ac- 
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companying  the  red  felspar.  The  rock,  throughout  the  greater 
part  of  the  section,  is  almost  entirely  granitic,  with  only  a  few 
thin  seams  or  isolated  patches  of  a  dark  micaceous  gneiss  in* 
terposed ;  the  latter  often  exhibiting  an  arrangement,  similar 
to  that  of  the  granitic  seams  and  nodules,  interposed  in  the 
more  micaceous  rocks.  Occasionally  small  beds  occur  of  a 
dark  Hornblende,  with  a  dark  micaceous  gneiss  adjoining. 
Both  the  Hornblende  and  Micaceous  Gneiss,  in  such  cases,  are 
usually  fine-grained,  with  a  peculiar  uniform  rounded  sub-por- 
phyritic  structure,  generally  characteristic  of  the  Eastern  Pri- 
mary. Veins  of  a  reddish  felspathic  granite  often  accompany 
such  localities.  Occasionally  beds  of  a  coarser  sub-porphy- 
ritic  dark  Hornblende  occur  in  connexion  with  the  more  gran- 
itic rocks  of  the  section  ;  sometimes  traversed  by  parallel  veins 
of  white  granite,  with  lateral  seams  of  hornblende,  and  with 
detached  crystals  of  hornblende  disseminated.  In  that  part  of 
the  section,  bet  ween  Branford  and  Guilford,  already  noticed,  (tt) 
there  occur,  along  the  coast,  E.  of  Stony  Creek,  and  farther 
N.  W.,  at  the  S.  W.  point  of  the  high  ridge  of  Moose  Hill, 
subordinate  beds  or  small  ranges  of  a  dark  micaceous  or  sub- 
micaceous  Gneiss,  more  or  less  sub-hornblendic,  and  with  oc- 
casional beds  of  Hornblende,  apparently  indicating  the  com- 
mencement of  a  series  of  narrow  formations  farther  N.  E. 
(B  2 — 4,)  already  alluded  to.  The  Granitic  rock  of  the  pres- 
ent section  is  generally  very  felspathic,  but  distinctly  parallel 
in  its  structure;  often  so,  when  very  coarse-grained,  and  with 
the  more  obvious  characters  of  a  coarse  granite.  It  is  generally 
of  a  medial  grain  ;  rarely  fine-grained.  A  porphjrritic  struc- 
ture is  sometimes  distinctly  observable,  both  in  the  coarser  and 
finer  varieties.  "^ 

The  S.  W.  part  of  this  section,  in  East  Haven,  forms  a 
range  (a,)  chiefly  occupied  by  a  Granitic  Gneiss  of  a  sub- 
reddish  tint,  with  occasional  beds  of  a  full  red  interposed,  and 
usually  with  parallel  seams  of  a  shining  black  mica.  This 
rock  is  generally  very  ferruginous,  with  reddish  brown  stains, 
and  blue  or  purple  seams.    This  ferruginous  tint  is  very  dif- 
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ferent  from  the  reddish  tint  of  the  felspar,  and  occasionally 
gives  its  red  colour  to  the  rock,  when  very  little  red  felspar  is 
present  This  range  (a)  extends  Easterly  through  Branford 
village.  West  of  that  village,  on  the  Western  border  of  the 
Primary,  commences  a  range  (/3)  of  a  white  or  very  light 
grey  Granitic  Gneiss,  chiefly  composed  of  white  felspar,  with 
seams  of  white,  and  more  rarely  of  dark  mica.  Occasion- 
ally thin  interposed  bands  occur  of  a  coarser  or  finer  dark 
green  (sub-chloritic)  Micaceous  Gneiss,  accompanied,  particu- 
larly when  coarser  grained,  with  small  parallel  porphyritic 
veins  of  a  bluish  quartz,  and  intersected  by  cross  seams  of  a 
dark  green  chlorite.  Small  detached  points  of  a  similar  dark 
green  chlorite  are  also  occasionally  disseminated  in  the  gran- 
itic rock  of  this  range.  The  latter  rock  is  sometimes  very  decom- 
posable, often  with  ferruginous  seams,  and  with  a  greenish  tint 
diffused  through  the  whole  (from  the  sulphate  of  iron.)  This 
range  (^)  extends  along  the  Northern  border  of  the  section,  at 
least  to  a  point  East  of  Branford  creek.  South  East  of  Bran- 
ford  village,  a  range  (7,)  characterized  by  a  coarse  white  fel- 
spathic  variety,  with  occasional  white  talcose  seams,  extends 
along  the  East  side  of  Branford  creek.  In  the  S.  E.  part  of 
this  section,  at  Sachem's  Head,  (5,)  a  reddish  felspathic  variety, 
similar  to  that  of  the  range  (a,)  generally  predominates.  The 
range  (tt,)  above  noticed,  characterized  by  frequent  beds  of 
Micaceous  Gneiss,  with  Hornblende,  is  apparently  interposed 
between  the  two  latter  ranges  (7 — 6.) 

Beds  or  veins  of  coarse  Granite,  generally  interposed,  oc- 
casionally occur  throughout  this  section,  particularly  along 
the  Western  border  of  the  Primary,  in  (a)  and  (/8,)  and  in  the 
range  (7,)  East  of  Branford  creek.  The  Granite,  along  the 
immediate  Western  border,  is  of  a  peculiar  character,  appa- 
rently indurated,  and  very  prismatic,  with  frequent  veins  of 
Ctuartz.  In  the  range  (a,)  this  Granite  is  usually  dark  grey, 
with  a  greenish  tint  (sub-chloritic,)  with  darker  bluish  duartz 
veins.  In  the  range  (^,)  it  is  of  a  lighter  grey,  sometimes 
even  white,  with  a  fainter  bluish  or  pure  white  Quartz  in 
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veins.  Sometimes  geodes  of  a  limpid  crystalline  Quartz  occur 
in  these  veins.  In  a  locality,  S.  of  East  Haven,  in  the  range 
(a,)  occurs  a  bed  of  a  very  peculiar  granitic  rock,  with  a  fine- 
grained light  greenish  or  dark  purple  ground ;  the  latter,  par- 
ticularly, much  intersected  with  small  veins  and  patches  of 
crystalline  quartz,  and  apparently  resembling  some  of  the  va- 
rieties of  indurated  Sandstone,  adjoining  Trap.  This  latter 
variety  is  also  traversed  by  seams  of  specular  iron,  like  a  rock, 
not  unlike  it,  accompanying  the  copper  veins  in  Manchester 
and  Vernon,  noticed  under  (C 1.)  The  rock,  in  the  present 
instance,  is  distinctly  parallel  in  its  structure,  and  is  rather  a 
modified  variety  of  the  Granitic  Gneiss  of  the  formation,  than 
a  Granite.  The  Granite  of  the  range  (7)  is  usually  very 
white  felspathic  and  sub-talcose,  conformably  to  the  general 
character  of  the  range.  Frequent  beds  or  veins  of  a  coarse 
reddish  felspathic  Granite  occur  in  connexion  with  the  dark 
Micaceous  Gneiss,  in  the  range  (tt.) 

The  Granitic  Gneiss  along  the  immediate  Western  border 
of  the  Primary,  as  well  as  the  included  Granite,  is  generally 
very  hard  and  prismatic,  particularly  in  the  range  (a,)  where 
it  often  assumes  the  dark  greenish  gr^y  tint  of  the  coarser 
Granite,  accompanying  it,  and  like  that,  too,  is  intersected  with 
frequent  duartz  veins.  This  frontier  rock,  at  the  S.  W.  termin- 
ation of  the  present  section,  near  Morris'  Cove  (New  Haven 
Harbour,)  is  generally  finer  grained,  and  with  a  less  distinctly 
parallel  structure,  than  the  Granitic  Gneiss  more  remote  from 
the  frontier.  It  is  also  less  mica  seamed  and  schistose,  and 
appears  at  first  sight  as  a  uniform  fine-grained  unstralified 
Granite,  yet  on  closer* examination  a  parallel  structure,  pre- 
cisely analogous  to  that  of  the  more  gneissoid  rock,  farther  in 
the  interior  of  the  present  section,  is  distinctly  obvious.  By 
tracing  the  rock  from  the  frontier  into  the  interior,  it  will  be 
found  to  graduate  in  less  than  half  a  mile  into  a  distinctly 
parallel  dark  mica  seamed  Gneiss,  scarcely  less  felspathic, 
however,  than  that  on  the  immediate  firontier.    The  rock,  in 
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the  latter  position,  is  generally  much  indurated,  and  breaks  in 
small  jointed  fragments,  as  already  noticed,  and  is  occasionally 
nearly  filled  with  small  parallel  or  obliquely  transverse  veins  or 
patches  of  a  bluish  Quartz.  The  prismatic  cleavages,  even  in  the 
interior  of  this  part  of  the  present  section,  are  often  marked  by 
thin  seams  of  a  dark  green  compact  chlorite,  and  occasionally 
thin  parallel  seams  of  a  similar  kind  occur  near  the  frontier, 
with  minute  crystals  of  quartz  and  felspar,  arranged  conform- 
ably to  the  structure  of  the  rock.  The  strata  in  the  present  sec- 
tion, particularly  in  its  more  Western  ranges  (a — jS — y,)  gene- 
rally dip  slightly  N.,  and  are  occasionally  undulating,  so  as  to 
present  no  distinct  dip  in  any  direction.  The  coarser  Granite 
veins,  as  well  as  the  larger  Quartz  veins,  are  apparently  inter- 
posed in  the  general  direction  of  the  strata,  usually,  however, 
with  a  more  or  less  oblique  position,  corresponding  to  the 
general  arrangement  of  interposed  veins,  as  well  as  of  the 
porphyritio  structure.  These  veins,  too,  are  usually  detached 
and  interrupted,  forming  apparently  more  or  less  elongated 
nodules  or  segregations,  in  the  including  rock. 

The  South  Eastern  Trap  Dike,  in  the  Eastern  Primary, 
commences  in  the  present  section,  on  the  shore  at  Branford 
Point,  and  extends  across  it  N.  Easterly,  near  the  line  of 
Branford  creek. 

2.  The  section,  at  Clinton,  apparently  consists  of  a  single 
broad  low  ridge,  generally  of  a  coarse  reddish  felspathic  Gran- 
itic Gneiss,  more  or  less  seamed  vith  dark  mica,  with  alternate 
bands  of  a  finer,  lighter  grey,  sub-granitic  gneiss,  (with  fre- 
quent small  parallel  veins  of  reddish  granite,)  and  of  a  dark 
micaceous  decomposable  gneiss.  The  rock  of  this  section  is 
generally  very  ferruginous,  with  t^  or  yellow  stains,  like 
that  of  (a)  and  (J,)  in  the  preceding  section.  Interposed  beds 
or  veins  of  coarse  red  felspathic  Granite  ve  not  unfrequent  in 
this  section.  On  its  Northern  border,  the  rock  generally  pre- 
sents thin  alternate  bands  of  a  finer  grained  reddish  felspathic, 
and  light  grey  sub-granitic  Gneiss,  with  interposed  bands  or 
veins  of  a  coarse  or  fine  red  felspar  Granite,  and  with  occa- 
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sional  beds  of  a  dark  micaceous  sub-hornblendic  Gneiss,  and 
more  rarely  of  Hornblende.  Adjoining  this  section  on  its 
Northern  border,  N.  E.  of  Clinton  borough,  is  a  narrow  range 
of  a  fine-grained,  light  grey,  decomposable  sub-micaceous 
Gneiss,  with  minute  scales  of  plumbago  disseminated,  and 
accompanied  with  veins  of  coarse  white  Granite.  The  direc- 
tion of  the  strata,  in  this  section,  is  E.  N.  E.  in  its  Western 
part,  at  Clinton  borough,  and  E.  S.  E.  in  its  Eastern  part. 
South  of  it,  an  alluvial  plain  extends  to  the  coast. 

3.  Under  this  head,  is  included  all  that  portion  of  the  present 
formation  (A,)  lying  farther  East,  including  the  low  ledges 
of  reddish  Granitic  Gneiss,  in  the  plain.  West  of  Connecticut 
river,  in  Saybrook.  The  whole  of  the  great  extent,  thus  in- 
cluded, forms  one  connected  formation,  in  which  many  obvi- 
ous distinctions  may  be  observed,  but  which,  at  the  same 
time,  presents  a  sufficiently  well  marked  uniformity  of  char- 
acter. 

The  most  characteristic  rock  of  the  entire  range,  is  a  rather 
coarse-grained,  thick-bedded  Granitic  Gneiss,  or  parallel  Gran- 
ite (a,)  arranged  in  large  interposed  beds  or  subordinate  ran* 
ges,  alternating  with  rocks  of  a  less  granitic  character.  The 
structure  or  grain  of  the  rock  is  distinctly  stratified  or  par- 
allel, not  only  in  its  seams  or  flakes  of  mica,  but  in  the  ar- 
rangement of  its  quartz  and  felspar.  This  arrangement  is  usu- 
ally distinctly  pwrphyritic  veined,  or  veined  porphyritic,  par- 
ticularly in  relation  to  the  quartz;  giving  to  the  rock  an 
appearance  strikingly  peculiar,  as  obvious  in  Douglass,  on  the 
N.  E.,  as  in  Lyme,  at  the  S.  W.  extremity  of  the  present  sec- 
tion. This  rock  generally  contains  more  or  less  of  a  red  or 
reddish  felspar ;  varying  from  a  dark  red,  verging  on  purple, 
to  a  faint  sub-reddish  white.  Occasionally,  however,  varieties 
occur,  of  a  very  pure  white  felspar.  Generally  the  propor- 
tion of  mica  in  this  rock  is  very  small,  occasionally  almost 
wanting.  That  of  quartz  is  generally  least  in  the  more  red 
felspathic  varieties.  Veins  of  crystalline  quartz,  often  very 
transparent  and  limpid,  are  of  not  unfrequent  occurrence  in 
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this  rock,  varying  from  an  interposed  to  a  nearly  directly 
transverse  position.  In  these  veins,  even  when  most  directly 
transverse,  small  detached  points  of  felspar  may  be  observed, 
precisely  similar  to  that  of  the  general  mass,  and  arranged  in 
the  direction  of  the  stratification  or  parallelism  of  the  rock, 
apparently  indicating  that  these  veins  were  of  cotemporary 
formation  with  the  rock  itself,  and  controlled  by  the  same 
influence. 

Another  variety  of  granitic  rock  (i3,)  already  referred  to, 
may  be  regarded  as  characteristic  of  the  Western  frontier  of 
the  formation,  though  a  similar  rock  is  occasionally  found 
within  its  interior.  This  is  a  very  fine-grained,  more  or  less 
uniform,  red  or  reddish  felspathic  rock  ;  varying  from  a  full 
red  to  a  very  light  sub-reddish  grey,  verging  on  white.  In  a 
large  part  of  the  frontier  band,  already  noticed,  this  rock  is 
distinctly  stratified,  with  very  even  seams  or  small  alternate 
stripes  of  a  fine  light  grey  sub-micaceous  gneiss,  as  observed 
above,  on  the  Northern  border  of  section  (2.)  Occasionally, 
however,  beds  occur,  of  a  very  fine,  uniform,  nearly  compact 
grain,  still  more  purely  felspathic.  Large  beds  of  this  kind 
are  met  with  in  the  frontier  range,  East  of  Griswold,  and 
smaller  beds,  resembling  interposed  granite  veins,  very  fre- 
quently occur  along  the  frontier,  and  in  various  points  in  the 
interior,  particularly  in  the  vicinity  of  the  Mystic,  in  Groton 
and  Stonington.  This  rock,  especially  the  latter  kind,  usually 
breaks  in  large  or  small,  very  regular  jointed  fragments.  Oc- 
casionally, also,  small  beds  of  a  dark  micaceous  gneiss  occur 
in  connexion  with  this  rock,  in  the  frontier  range;  one  of 
which  was  observed  in  that  part  of  it  N.  of  Montville,  closely 
resembling  tlie  dark  micaceous  rock  of  the  formation  (F2,) 
there  adjoining  it  on  the  North. 

Under  a  third  head  (7,)  may  be  comprehended  a  series  of 
less  granitic,  more  mica  seamed  rocks,  forming  alternate  beds, 
connected  more  particularly  with  the  first  variety  (o,)  or  more  or 
less  extensive  subordinate  ranges.  This  rock  consists  of  thick- 
eTi  generally  even  granitic  stripes  or  layers,  with  white  felspar, 
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alternating  with  thinner  seams  of  dark  mica.  It  is  darker  or 
lighter  grey,  from  the  greater  or  less  proportion  of  the  mica- 
ceous seams  to  the  granitic  layers ;  passing  on  the  one  side 
into  a  dark  grey  sub-micaceous  gneiss,  and  on  the  other  into 
a  nearly  uniform  granitic  gneiss,  or  parallel  granite.  These 
varieties  often  occur  alternately  in  the  same  locality.  This 
rock  is  more  fissile,  and  usually  more  decomposable  than  that 
of  the  first  class  (a.)  Some  of  its  ranges  are,  indeed,  highly 
decomposable  and  ferruginous ;  disintegrating  to  a  consider- 
able depth  from  the  surface,  into  a  granitic  gravel.  In  some 
of  the  larger  ranges  of  this  class,  large  beds  of  coarse  white 
granite  are  not  unfrequent,  also  occasionally  veins  of  quartz, 
and  beds  of  dark  micaceous  gneiss  and  hornblende  ;  the  lat- 
ter resembling  those  already  noticed  in  connexion  with  the  sec- 
tion (1.)  Large  interposed  beds  sometimes  occur  of  a  rather 
fine-grained  light  grey  granitic  rock,  uniform  in  structure,  and 
with  little  appearance  of  parallel  arrangement,  forming  a  fine- 
grained granite,  perhaps  better  suited  for  purposes  of  architec- 
ture than  any  other  within  the  limits  of  the  State.  The  quarry 
at  Millstone  Point  (Waterford,)  is  in  a  large  bed  of  such  a  fine- 
grained grey  granite,  included  between  the  strata  of  a  light 
grey,  dark  mica  seamed,  rather  coarse-grained  granitic  gneiss. 
Veins  of  coarse  granite  and  crystalline  quartz,  as  well  as 
small  beds  of  hornblende,  and  others  almost  entirely  compo- 
sed of  a  rather  coarse  black  mica,  often  occur  in  the  inmiediate 
vicinity  of  these  larger  granitic  beds,  as  in  the  locality  just 
mentioned.  In  some  of  the  ranges  of  this  class  garnets  occur, 
both  in  the  more  granitic  beds  and  in  the  darker  more  mica- 
ceous alternations. 

The  granitic  rocks  of  this  formation  rarely  exhibit  a  distinct 
porphyritic  structure.  Several  ranges,  however,  occur,  of  a 
well  marked  porphyritic  granitic  gneiss  {$,)  both  with  red  and 
white  felspar.  These  rocks  differ  from  those  of  the  first  class 
(a,)  not  only  by  their  more  distinct  porphyritic  structure,  but 
by  their  stronger  seams  of  dark  mica,  resembling  more,  in  that 
respect,  the  rocks  of  the  third  class  (/.)    Their  mica  seams 
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are,  however,  generally  less  even  and  more  intermpted  than 
those  in  the  latter.  Sometimes  the  mica  of  these  rocks  is 
nearly  uniformly  disseminated  in  a  rather  fine-grained  sub- 
porphyritic  ground.  Some  of  the  ranges  of  this  class  are 
highly  decomposable  into  a  granitic  gravel,  as  has  been  no- 
ticed in  relation  to  certain  ranges  in  the  preceding  class. 

A  series  of  peculiar  ranges  of  dark  Micaceous  Gneiss  (s,) 
generally  quite  narrow,  may  be  traced  throughout  a  large  part 
of  the  formation.  The  mica  of  these  ranges  is  generally  of  a 
deep  black,  occasionally  with  a  soft  talcy  lustre.  In  a  series 
of  these  ranges,  extending  through  the  North  part  of  Water- 
ford,  and  through  Groton,  C^tt,)  the  rock  is  often  marked  by 
small  interposed  patches  of  a  white  silky  fibrous  Talc,  often 
extremely  delicate  and  beautiful.  These  micaceous  ranges  are 
more  or  less  accompanied  with  larger  and  smaller  veins  and 
patches  of  crystalline  quartz,  and  with  beds  of  a  light  grey 
sub-micaceous  Q,uartz  rock  ;  also  with  beds  or  veins  of  coarse 
white  Granite,  and  of  a  finer  grained,  very  slightly  felspathic 
quartzy  Granite,  and  with  beds  and  patches  of  dark  hornblende, 
and  occasional  patches  of  green  pyroxene  and  of  epidote.  In 
one  of  these  ranges,  E.  of  Milltown  (North  Stonington,)  I  no- 
ticed small  beds  of  a  light  green  pyroxenic  limestone.  Garnets 
are  occasionally  disseminated  in  the  different  rocks  of  these 
ranges,  particularly  the  more  micaceous. 

Another  very  important  series  of  ranges  of  a  light  grey 
Quartz  rock  (^,)  occurs  in  the  N.  Eastern  part  of  the  formation. 
Slighter  traces  of  a  similar  Quartz  rock  occur  in  the  more  S. 
Western  part  of  the  formation,  in  Montville,  and  a  large  inter- 
posed bed  or  vein  of  white  crjrstalline  quartz  may  be  traced  ap- 
parently a  considerable  distance  from  West  to  East,  through 
the  S.  E.  part  of  Salem.  The  ranges  of  Quartz  rock,  in  the 
N.  Eastern  part  of  the  formation,  have  apparently  an  impor- 
tant relation  with  some  of  the  dark  Micaceous  ranges,  already 
alluded  to,  which  are  themselves  accompanied,  more  or  less, 
with  beds  of  a  grey  sub-micaceous  Quartz  rock,  somewhat  sim- 
ilar to  that  of  the  Quartz  ranges.    These  latter  are  accompa- 
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nied,  particularly  on  their  sides,  with  bands  of  a  darker  grey 
more  micaceous  quartz,  and  with  others  of  a  dark  or  light  grey 
micaceous  rock,  more  or  less  abounding  in  seams  and  small 
parallel  veins  or  patches  of  crj^talline  quartz,  and  often  in 
nodules  of  epidote.  These  Quartz  ranges  are  generally  bor- 
dered* by  parallel  beds  or  ranges  of  a  fine-grained  Granitic 
Gneiss,  either  uniformly  red  felspathic,  or  thin  even  striped, 
light  grey  and  reddish,  closely  resembling  the  rocks  of  the 
class  (iS,)  on  the  Western  border  of  the  formation.  The  most 
important  and  extensive  of  these  Quartz  ranges  extend  from 
the  North  of  Plainfield  through  Killingly.  A  more  particu- 
lar description  of  these,  as  well  as  of  other  local  ranges,  will 
be  given,  when  I  come  to  present  a  more  detailed  account  of 
the  present  section. 

Magnetic  iron,  disseminated  in  nodules  and  grains,  may  be 
considered  as  characteristic  of  the  present  as  well  as  the  two 
preceding  sections  of  this  formation,  particularly  of  the  more 
granitic  rocks.  It  is  usually  most  abundant,  and  in  larger  no- 
dules, in  those  which  abound  most  in  red  felspar.  The  black 
sand,  so  frequent  along  the  coast,  throughout  the  whole  extent 
of  the  formation,  is  doubtless  derived  from  this  source.  Al- 
though so  frequent  in  a  disseminated  state,  I  know  of  no  large 
veins  of  this  ore,  within  the  limits  of  the  present  formation. 

The  general  direction  of  the  strata,  as  well  as  of  the  differ- 
ent ranges  in  the  present  section,  corresponds  to  that  of  its 
Western  border,  already  described.  Thus,  in  the  S.  part  of 
Lyme,  nearly  throughout  the  entire  interval  from  the  Con- 
necticut to  the  Niantic,  this  direction  is  Northerly.  In  the  N. 
part  of  that  town,  it  bears  round  to  the  E.,  and  then  pursues 
an  undulating  Easterly  course,  to  the  point  near  Lantern  Hill| 
where  the  Western  border  of  the  formation  bears  N. ;  though 
more  remote  from  the  frontier  of  the  formation,  this  Easterly 
course  is  continued  to  the  East  line  of  the  State,  l^he  undu- 
lations in  the  direction  are  apparently  most  strongly  marked  at 
the  greatest  distance  from  the  frontier,  particularly  towards  the 
West,  adjoining  the  Niantic,  where  the  direction  on  the  West, 
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in  Lyme,  is  generally  N.  N.  E.^  and  on  the  East,  in  Water* 
ford,  S.  S.  E. ;  while  nearer  the  frontier,  and  even  at  an  equal 
distance  from  it,  farther  East,  as  in  Stonington,  the  direction 
generally  changes  from  E.  N.  E.  to  E.  S.  E.  In  that  part  of 
the  formation,  along  the  Eastern  border  of  the  State,  where 
the  Western  frontier  is  directed  Northerly,  the  direction  ^f  the 
strata  and  ranges  corresponds  to  that  of  the  frontier  to  a  cer- 
tain distance  from  the  latter,  but  more  remote  from  it,  the  di- 
rection often  changes,  in  a  singular  manner,  from  a  North- 
Eastern  course,  on  the  West,  to  an  undulating  Easterly  course 
(E.  N.  E. — E.  S.  E.,)  and  then  to  a  S.  Easterly  course,  farther 
East ;  apparently  indicating  a  circular  or  concentric  arrange- 
ment. At  the  point,  S.  of  Sutton,  where  the  frontier  of  the 
formation  again  bears  Easterly,  there  is  a  corresponding  change 
in  the  direction  of  the  strAta.  The  direction  of  the  interior 
arrangement  of  the  formation  is  most  distinctly  indicated  by 
that  of  its  subordinate  ranges,  particularly  its  dark  Micaceous 
and  duartz  ranges.  These  latter  are  comparatively  long  and 
narrow,  and  can  be  often  distinctly  traced  to  a  great  distance 
in  the  line  of  direction.  Still  they  are  apparently  more  or  less 
subject  to  interruptions  and  lateral  shifts  in  their  progress,  con- 
formably, as  I  conceive,  to  the  general  arrangement  of  the 
Primary  ranges.  In  the  more  granitic  portions  of  the  forma- 
tion, this  interrupted  and  isolated  arrangement  of  the  subordi- 
nate parts,  is  apparently  still  more  strongly  marked ;  but  in  the 
present  report,  I  shall  not  attempt  to  lay  it  down  in  its  more 
minute  details.  It  may,  however,  be  made,  in  some  degree, 
obvious,  in  the  more  particular  account  of  the  present  section. 
The  prevailing  dip,  throughout  the  whole  extent  of  the  pres- 
ent formation,  is  Northerly,  or  towards  and  underlying  the 
more  Western  formations.  As  the  direction  pursues,  gene- 
rally, an  undulating  course,  particularly  where  it  is  more  East- 
erly, as  in  sections  (1 — 2,)  and  in  the  S.  Western  part  of  sec- 
tion (3,)  varying  from  N.  N.  E.  to  E.  nearly,  and  again  to 
S.  S.  E.,  the  dip  varies,  in  a  corresponding  manner,  from 
W.  N.  W.  to  N.,  and  then  to  E.  N.  E. ;  generally  larger,  where 
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more  nearly  N.  or  S^;  and  often  nearly  horizontal,  where  more 
nearly  East.  ^ 

K  Commencing  on  the  S.  W.,  a  range  of  considerable  ex- 
tent, including  the.S.  part  of  that  portion  of  the  present  sec* 
tion,  West  of  Connecticut  river,  in  Saybrook,  occupies  the 
S.  W.  part  of  Lyme,  at  least  as  far  N.  as  the  basin  of  Rogers' 
Pond.  This  is  characterized  by  a  predominance  of  red  fel- 
spathic  rocks,  referable  to  the  two  first  classes  (a — jS,)  above 
mentioned.  On  the  Western  border  of  this  range,  a  finer 
grained  reddish  and  light  grey  striped  Granitic  Gneiss,  similar 
to  that  on  the  N.  border  of  section  (2,)  already  noticed,  forms 
the  predominant  rock  in  a  ridge,  extending  N.  from  the  Lyme 
Ferry,  along  the  E.  side  of  the  Connecticut.  It  includes,  nol 
unfrequently,  parallel  beds  of  a  fine-grained  uniform  red  fel- 
spathic  rock,  with  little  appearance  of  parallelism  in  its  struc- 
ture, and  also  beds  or  veins  of  a  coarse  red  felspar  granite.  It 
alternates  occasionally,  particularly  on  its  Western  border,  with 
a  dark  mica-seamed  sub-granitic  gneiss  (class  /,)  which  some- 
times includes,  in  its  mica  seams,  detached  fiakes  of  horn- 
blende. That  portion  of  this  range,  W.  of  the  Connecticut,  in 
Saybrook,  belongs  to  the  present  sub-division.  The  greater 
portion  of  the  range,  on  the  E.,  consists  of  a  coarser  grained 
reddish  Granitic  rock,  not  unlike  that  of  (a)  and  {$,)  section  (1,) 
in  Branford  and  Guilford,  and  of  the  main  part  of  section  (2,) 
at  Clinton.  It  includes  beds  or  veins  of  coarse  red  Granite, 
and  alternates  with  a  coarser  or  finer  grained  dark  mica-seamed 
Gneiss  (class  /.)  The  beds  or  veins  of  granite  are  generally  in- 
terposed, and  sometimes  include  thin  parallel  bands  or  detached 
and  often  contorted  patches  of  gneiss,  usually  darker  and 
more  micaceous  than  the  rock  inclosing  the  granite.  The 
dark  mica-seamed  gneiss  often  forms  small  subordinate  ranges, 
and  is  accompanied  with  interposed  veins  or  nests  of  white 
and  sometimes  red  granite,  and  also  of  crystalline  quartz,  and 
occasionally  with  beds  of  black  or  dark  green  hornblende ; 
the  latter  occasionally  with  small  veins  of  white  granite,  with 
disseminated  hornblende.    In  some  instances,  the  dark  mica* 
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seamed  gneiss  is  apparently  sub-talcose ;  the  mica  seams  having 
a  soil  silky  lustre,  and  marked  with  delicate  fibres,  as  in  a  sim- 
ilar rock  accompanying  the  Micaceous  ranges  Ctt.)  The  red- 
dish felspathic  rock  of  this  part  of  the  raoge  is  generally  very 
decomposable  and  ferruginous,  accompanied  with  the  same 
ferruginous  stains,  as  the  corresponding  rock  in  sections  (1 — 2.) 

2.  West  of  the  preceding  range,  occurs  another  of  nearly 
equal  width,  commencing  on  the  W.  side  of  the  Connecticut 
below  Essex,  and  passing  thence  N.  Easterly  through  North 
Lyme,  at  least  to  the  vicinity  of  Grassy  Hill.  The  predomi- 
nant rock  in  this  range  is  the  dark  mica-seamed  sub-granitic 
gneiss  of  class  (7,)  occasionally  sub-homblendie,  as  noticed  on 
the  Western  border  of  the  preceding  range.  This  rock  occa- 
sionally passes  into  a  nearly  white  fine-grained  felspathic 
gneiss,  sometimes  forming  large  included  beds.  Beds  of  red- 
dish granitic  rock  are  comparatively  rare  in  this  range.  Beds 
or  veins  of  coarse  white  granite  are  more  frequent.  These  beds 
are  generally  interposed,  and  have  sometimes  a  distinctly  por- 
phyritic  structure ;  nodules  of  a  sub-reddish  felspar  being  in- 
cluded in  a  finer  whiter  felspathic  ground.  Parallel  seams  of 
a  coarse  dark  mica  or  micaceous  gneiss  are  occasionally  in- 
cluded, usually  more  or  less  detached  and  contorted,  as  already 
noticed  in  the  granite  of  range  (^)  Occasional  alternations 
occur  of  a  dark  Micaceous  Gneiss,  at  times  sub-hornblendic, 
and  at  other  times  with  garnets  disseminated,  and  not  unfre- 
quently  abounding  in  small  veins  of  white  Granite,  sometimes 
also  with  disseminated  points  of  hornblende. 

3.  Farther  N.  W.  occurs  a  parallel  range,  (including  the 
high  ridge  of  Mount  Archer,}  extending  N.  Easterly  between 
North  Lyme  and  Hadlyme,  and  thence  more  Easterly  through 
the  S.  part  of  Salem.  This  range  is  characterized  by  a  greater 
prevalence  of  reddish  granitic  rock  (class  a,)  than  in  the  pre- 
ceding, but  at  the  same  time,  presents  more  firequent  alterna- 
tions of  the  dark  mica-seamed  rock  of  class  (7,)  than  occur  in 
the  first  range  (i.)  The  more  granitic  rocks  of  this  range,  like 
those  of  the  range  {}i}  are  are  often  decomposable  and  ferrugi- 
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nous  stained.  Generally  they  are  much  divided  by  jointed 
seams,  and  occasionally,  when  more  red  felspathic,  break  in 
Tery  small  fragments.  The  dark  micarseamed  rocks  of  this 
range,  like  those  of  the  preceding,  are  occasionally  sub-horn* 
blendic,  and  beds  also  occur  of  a  dark  hornblende ;  sometimes 
coarser  and  sub-micaceous,  with  small  veins  and  porphyritic 
points  of  white  felspar,  and  with  seams  of  crystalline  horn- 
blende ;  and  at  other  times  fine-grained  and  ferruginous. 
Along  the  N.  Western  border  of  this  range,  in  the  ridge  of 
Mount  Archer,  and  in  a  low  ridge,  farther  N.  E.,  West  of  the 
valley  of  Hamburgh  river,  extends  a  subordinate  range,  char- 
acterized by  beds  of  the  fine-grained  reddish  felspathic  rock  ^ 
of  class  (i8.)  Farther  S.  E.  in  the  range,  a  series  of  beds  of 
coarse  white  granite,  with  interposed  veins  and  patches  of 
crystalline  quartz,  may  be  traced  through  a  part  of  this  range, 
as  at  the  N.  point  of  Mount  Archer,  and  farther  East,  in  the 
S.  W.  part  of  Salem.  The  large  vein  of  crjrstalline  Quartz, 
in  the  S.  E.  part  of  Salem,  already  alluded  to,  is  in  nearly  the' 
same  line  of  direction,  farther  E.  In  the  S.  part  of  Mt.  Archer 
is  a  subordinate  range  of  a  reddish  porphjrritic  gneiss  (class  6.) 
The  characteristic  rock  of  this  range  is  a  thick  bedded  granitic 
red  porphyritic  rock,  with  a  finer  sub-porphyritic  and  rather 
darker  mica  fiaked  ground,  alternating  with  a  rather  coarser 
and  lighter  uniform  sub-porphyritic,  and  a  still  lighter  white 
or  reddish  porphyritic  veined  granitic  gneiss;  the  latter  va- 
riety not  a  little  resembling  the  more  granitic  porphyritic 
veined  rocks,  alternating  with  the  large  porphyritic  rock  of 
(D 1  W.,)  East  of  Huntington.  Beds  of  coarse  red  granite  also 
occur  in  this  range,  with  a  distinctly  veined  porphyritic  struc- 
ture ;  its  porphyritic  points  of  red  felspar  being  compounded, 
like  those  in  the  porphyritic  rocks  of  the  Western  Primary, 
with  lines  of  quartz  often  separating  the  distinct  crystals. 
Porphyritic  nodules  or  detached  nests  of  a  fine-grained  bluish 
crystalline  quartz  are  also  found  in  this  granite.  A  porphy- 
ritic rock,  similar  to  that  in  Mount  Archer,  occurs  in  a  ridge, 
on  the  opposite  (West)  side  of  Connecticut  river,  in  a  S.  W. 
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direction,  in  which  the  fine-grained  reddish  felspathie  rock  (Q) 
may  also  be  traced.  The  present  range  may  be  thus  consid* 
•red  as  commencing,  like  the  preceding,  on  the  W.  side  of  that 
river,  but  at  a  point  apparently  farther  North.  Farther  N.  W. 
than  the  present,  extends  a  parallel  range  of  dark  mica-eeamed 
snb-granitic  Gneiss  (*,)  similar  to  that  of  class  (7,)  but  which, 
from  its  peculiar  relations,  I  shall  defer  to  a  subseqnent  part  of 
the  report  (B4.) 

\  East  of  the  first  range  i})  in  the  present  section,  another 
range,  of  moderate  width,  extends  along  the  W.  side  of  the 
valley  of  Four  Mile  river  (Lyme,)  characterized  by  a  dark 
mica-seamed  Gneiss  (7,)  accompanied  with  alternations  of  a 
darker,  more  micaceous  Gneiss,  and  with  large  beds  or  veins 
of  coarse  white  Granite.  Garnets  are  not  unfrequently  dis- 
seminated through  the  different  rocks  of  this  range,  from  the 
darker  more  micaceous  beds,  to  the  coarsest  grained  granite. 
The  rocks  of  this  range  are  generally,  also,  very  decomposa- 
ble. Towards  the  Southern  extremity  of  this  range,  adjoining 
Ihe  old  road  from  Lyme  to  New  London,  beds  of  red  granite 
occur  in  connexion  with  a  dark  mica-seamed  gneiss,  with  gar- 
nets. The  granite  is  generally  coarse-grained,  with  large 
patches  of  fine  red  graphic  granite,  and  with  parallel  inter- 
rupted seams  or  patches  of  coarse  black  mica.  In  the  vicinity 
of  one  of  these  beds,  large  crystallized  and  massive  garnets  are 
included  in  a  vein  of  quartz,  with  scapolite  and  green  pyrox- 
ene adjoining,  (the  last  with  garnets.)  Beds  of  a  dark  coarse- 
ly crystalline  Hornblende  also  occur,  with  nests  of  pyroxene 
and  epidote,  and  with  small  veins  of  white  felspar  granite.  The 
present  range  is  apparently  continued  N.  Easterly,  between 
Grassy  Hill  and  East  Lyme,  into  Chesterfield,  where  it  is  con- 
nected with  a  remarkable  Q^iortziferoiis  range  ( "^t,)  to  be  after- 
wards noticed.  N.  W.  of  the  line  of  the  present  range,  thus 
continued,  at  the  head  of  the  valley  of  Four  Mile  river.  East 
of  Grassy  Hill,  is  a  range  of  small  extent,  characterized  by  a 
reddish  porphyritic  rock  (5,)  similar  to  that  at  the  South  end  of 
Mount  Archer,  noticed  under  the  preceding  range  (3.) 
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^  Farther  East,  a  wider  range  extends  N.  between  the  yal- 
leys  of  Four  Mile  and  Mamacock  rivers  (Lyme,)  and  then 
more  N.  Easterly,  at  least  to  the  Head  of  Niantic  ( Waterford.) 
This  is  characterized  by  a  predominance  of  the  thick  bed- 
ded granitic  rock  of  class  (a,)  generally  with  more  or  less  of 
red  felspar,  but  occasionally  very  white  felspathic.  Dark  mica- 
seamed  alternations  are  occasionally  met  with,  in  which  veins 
of  coarse  granite  occur  more  frequently  than  in  the  predomi- 
nant rock  of  the  range.  Nests  or  isolated  veins  of  crystalline 
quartz,  sometimes  with  detached  points  of  reddish  felspar,  ar- 
ranged as  already  noticed  in  the  more  general  account  of  the 
rocks  of  class  (a,)  are  not  unfrequently  observed  in  the  latter. 
The  granitic  rock  of  this  range  is  generally  coarser  grained 
and  less  ferruginous  and  decomposable  than  that  of  the  Eastern 
part  of  range  (i,)  and  is  characterized  by  a  greater  proportion 
of  quartz,  and  by  that  peculiar  porphyritic  veined  arrange- 
ment of  the  latter,  noticed  under  class  (a,)  generally  observed 
in  the  more  thick  bedded  varieties  farther  N.  E.  in  the  present 
section.  At  the  Head  of  Niantic,  this  rock  is  very  red  fel- 
spathic ;  generally  coarse-grained,  but  not  unsuited  for  build« 
ing.  S.  W.  of  this  latter  point,  a  small  subordinate  range  oc- 
curs of  a  dark  mica-seamed,  white  felspathic  Gneiss,  with  gar- 
nets, not  unlike  that  of  range  (4.) 

^.  East  of  the  latter  range  (^,)  occurs  another  extensive 
range,  apparently  occupying  the  ridge  between  the  Mama- 
cock  and  the  Niantic,  and  also  the  greater  part  of  Waterford 
and  New  London,  and  extending  into  the  S.  W.  part  of  Gro- 
ton.  This  is  characterized  by  a  dark  mica-seanoed,  usually 
white  felspathic,  more  or  less  granitic  Gneiss  (class  7,)  present- 
ing the  peculiar  characters  of  that  class  more  strictly  than  per- 
haps that  of  any  other  range  in  the  whole  formation.  It  is  not* 
unfrequently  accompanied  with  alternate  bands  of  dark  mica- 
ceous Gneiss,  and  occasionally  with  beds  of  dark  scliistose 
Hornblende.  These  occur  more  particularly  in  the  vicinity  of 
the  more  granitic  beds  included  in  the  present  range,  where  are 
also  observed  thin  bands  almost  entirely  composed  of  a  rather 
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coarse  decomposable  black  mica,  and  others  of  a  similarly  decom- 
posable and  coarsely  crystalline  sub-micaceous  Hornblende. 
Beds,  just  alluded  to,  are  occasionally  met  with,  composed  of  a 
fine-grained  light  grey,  more  rarely  reddish,  very  felspathic 
Granitic  rock,  apparently  quite  regularly  interposed  between  the 
strata,  but  with  little  appearance  of  parallelism  in  its  structure, 
9  as  at  the  Q,uarry  at  Millstone  Point  (Waterford.)  The  bed  at 
this  Q,uarry  is  interposed  between  the  dark  mica-seamed  gneiss 
of  the  present  range,  in  a  S.  E.  direction,  with  an  obvious  dip 
to  the  East.  The  central  part  of  the  bed  is  usually  very  uni- 
form in  its  grain,  but  in  the  lateral  portions  small  parallel  bands 
or  veins  occur  of  a  coarser  white  or  reddish  granite,  and  in  the 
adjoining  gneiss,  small  nests  and  veins  of  a  sfill  coarser  red 
and  white  granite,  the  last  with  greenish  mica.  Dark  micaceous 
and  hornblendic  bands,  such  as  have  been  just  noticed,  also 
occur  in  the  gneiss  immediately  adjoining  the  granitic  bed. 
Small  detached  parallel  portions  of  the  same  gneiss  are  ob- 
served  in  the  lateral  portions  of  the  bed,  as  if  segregated  in  the 
granite.  The  rock  of  this  duarry  is  divided  by  nearly  hori- 
zontal rather  undulating  seams,  obliquely  transverse  to  its  dip, 
and  is  thus  easily  quarried  by  gadding  it  vertically.  Minute 
grains  of  pyrites  are  disseminated  in  this  rock,  which  give  an 
iron  stain,  by  their  decomposition,  to  that  part  of  it  adjoining 
the  cleavage  seams,  called  sap  by  the  workmen.  The  dark 
mica-seamed  gaeihs  of  that  part  of  the  present  range,  extend- 
ing through  the  S.  part  of  Groton,  is  occasionally  traversed  by 
cross  seams  of  epidote. 

The  ranges,  thus  far  described,  lie  in  that  part  of  the  forma- 
tion, where  the  direction  is  more  Northerly,  with  a  bearing  to 
the  East  of  North  (N.  N.  E.— N.  E.)  on  the  West  of  the  Niantic, 
and  to  the  West  of  North  (S.  S.  E.— 5.  E.)  East  of  the  same. 
The  five  first  ranges  may  be  regarded  as  continued  in  that  part 
of  the  formation,  extending  through  Montville,  Groton  and  Led- 
yard ;  but  I  have  not  been  able  to  trace  them  there  with  suffi- 
cient distinctness,  to  enable  me  to  discriminate  them  as  in  that 
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part  of  the  present  section  already  described.*  The  last  range  (<$) 
apparently  recurs  again  in  Stonington,  E.  of  Porterville,  and 
extends  through  that  town,  to  the  vicinity  of  Paucatuck  viU 
lage. 

7.  Under  this  head,  is  included  that  part  of  the  formation, 
already  alladed  to,  extending  through  Montville,  Groton  and 
Ledyard,  into  the  contiguous  parts  of  Stonington  and  North 
Stonington.  This  division  also  includes  the  S.  E.  part  of  Sa- 
lem, and  an  angle  in  the  S.  part  of  Bozrah,  on  the  North,  and 
the  N.  part  of  Waterford  and  New  Iiondon,  on  the  South.  It 
also  embraces  that  part  of  the  frontier  range  of  fine  reddish  fel- 
spathic  gneiss  {6,)  extending  from  Salem  to  Lantern  Hill, 
near  the  line  of  Ledyard  and  North  Stonington.  Exclusive 
of  this  frontier  range,  the  predominant  or  most  characteristic 
rock,  throughout  this  division,  is  the  thick  bedded  granitic 
rock  (a.)  This  varies  from  a  full  red,  to  a  very  light  grey,  or 
nearly  white,  with  only  a  few  grains  of  red  felspar  dissemi- 
nated. The  most  usual  variety,  however,  is  sub-reddish,  with 
rather  a  predominari^  of  white  felspar,  and  with  a  con- 
siderable  proportion  of  quartz  disseminated,  in  the  peculiar 
manner,  already  noticed,  iti  the  more  general  account  of  the 
present  section.  The  Granitic  rock  (a,)  in  this  division,  pr&* 
sents  its  peculiar  characters,  in  a  very  perfect  manner,  but  still 
with  a  close  resemblance  to  the  same  rock,  in  the  most  North- 
Eastern  part  of  the  formation,  which  I  have  examined  (in 
Douglass  and  Sutton.)  Alternate  beds  and  subordinate  ranges 
not  un frequently  occur  of  the  dark  mica-seamed  sub-granitic 
rock  of  class  (/,)  with  occasional  darker  more  micaceous  alter- 
nations,  sometimes  accompanied  with  Hornblende ;  but  the  sub* 

ordinate  ranges  of  this  class  are  not  so  strongly  marked  as  to 

■  I        I  I  ■     ■  ■  ■ .» 1 1  I  ■  ■ .  ■■  ■       II         ■  I  I  11  i^ 

*  The  ranges,  already  noticed,  are  perhaps  interropCed  in  their  peogresB  N.  E.  a&d 
£.,  and  succeeded  by  other  ranges  of  a  dillerent  oharacter,  while  ranges  of  a  aimi* 
lar  character  may  bo  found  replacing  them,  but  in  a  different  line  of  direction.  This 
tendency  to  interruptions  and  lateral  shifls  is  quite  obvious  in  some  parts  of  both  the 
Eastern  and  Western  Primary,  and  is  apparently  characteristic  of  the  interior  ar- 
rangement of  the  preaent  formation. 
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enable  me  to  lay  them  down  at  present,  with  any  precision. 
There  occur,  howeyer,  within  the  present  limits,  several  ran- 
ges, generally  long  and  narrow,  of  dark  Micaceous  Gneiss 
(class  tf)  each  presenting  a  peculiar  character,  but  with  some 
common  traits  of  resemblance.  These,  with  a  few  others  of  a 
more  specific  kind,  will  be  afterwards  more  particularly  enu- 
merated. 

The  Granitic  Gneiss  (a)  of  this  division  is  generally  sub- 
ject to  ferruginous  stains,  as  in  the  preceding  ranges,  but  is 
usually  less  decomposable.  Magnetic  iron  is  very  commonly 
disseminated  through  this  rock,  but  its  ferruginous  character  is 
zather  derived  from  the  presence  of  minute  pyrites.  This  has 
given  a  stain  to  the  rock,  to  a  certain  distance  from  its  seams, 
forming  a  discoloured  band,  called  the  sap,  by  the  quarrymen ; 
already  noticed  in  the  Granitic  rock  of  Millstone  Point,  Water- 
ford.  The  rock  of  different  localities  is  subject,  in  different 
degrees,  to  this  stain ;  giving  a  great  advantage  to  those  quar- 
ries, which  are  comparatively  free  from  it.  Not  unfrequently, 
the  Granitic  rock  of  this  division,  from  (^  thickness  and  grain, 
is  well  fitted  for  quarrying,  but  as  its  structure  is  generally 
distinctly  parallel,  and  its  grain  rather  coarse,  it  is  but  ill 
suited  for  the  nicer  purposes  of  architecture.  This  rock  is 
quarried  in  several  places  in  the  vicinity  of  the  Thames  and 
Uie  Mystic,  as  well  as  at  some  points,  more  remote  from  those 
livers.  The  two  leading  varieties  of  this  rock,  are  the  reddish 
grey,  and  sub-reddish  white,  both  of  which  are  generally  coarse- 
grained. Beds  of  both  of  these  kinds  sometimes  occur  in  the 
same  vicinity,  but  more  generally  they  occupy  distinct  subor- 
dinate ranges.  The  former  (deeper  red)  variety  apparently 
predominates  in  a  range  extending  through  the  Southern  part 
of  this  division,  in  the  contiguous  parts  of  Waterford  and 
Mqntville,  and  in  Groton.  This  variety,  even  when  coarser 
grained,  is  usually  more  uniformly  felspathic  than  the  sub- 
reddish  variety,  and  with  less  of  the  porphyritic  veined  quartz, 
characteristic  of  the  present  class  (a.)  Its  structure  too  is 
usually  less  parallel,  and  less  distinctly  marked  by  seams  or 
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flakes  of  mica.  The  felspar  of  the  coarser  kinds  often  has  a 
strong  purplish  tint,  frequently  observed  too  in  the  larger  por- 
phyritic  nodules  of  felspar  in  the  coarse  red  Granite  of  the 
present  formation,  as  in  that  accompanying  the  porphyritic 
rock  of  Mt  Archer,  in  range  (3.)  Beds,  rarely  of  great  extent, 
occur  in  some  parts  of  this  range,  particularly  in  the  vicinity 
of  the  Mystic,  of  a  fine-grained  felspathic  rock,  of  a  very  uili-  ' 
form  grain,  varying  from  a  full  red  to  a  faint  sub-reddish 
white  or  light  grey ;  similar  to  that  of  the  frontier  range  (/3,) 
already  noticed.  These  beds  are  occasionally  quarried,  but 
are  sometimes  too  much  divided  by  jointed  cleavages  to  be 
worked  to  advantage.  The  latter  (sub-reddish)  variety  is 
more  frequent  in  the  central  and  Northern  part  of  this  divis- 
ion, in  Montville  and  Ledyard,  where,  however,  ranges  of 
the  former  (red)  variety  occasionally  occur,  as  in  a  very 
rocky  ridge,  N.  E.  of  Gale's  Perry  (Ledyard.)  The  sub-reddish 
variety,  particularly  when  coarser  grained,  is  usually  more 
distinctly  parallel,  and  more  strongly  mica-seamed,  than  the 
former  variety,  and  with  a  greater  proportion  of  quartz  in  its 
composition;  the  latter  often  exhibiting  very  strikingly  the 
peculiar  porphyritic  veined  arrangement,  already  referred  to. 
The  finer  grained  rock  of  this  variety  is  generally  more  purely 
white  felspathic,  and  with  a  more  uniform  grain,  and  is  some- 
times well  suited  for  architecture.  Stoddard's  duarry,  on  the 
East  side  of  the  Thames,  farther  N.  than  the  ridge  last  men- 
tioned, and  but  a  short  distance  S.  of  the  Micaceous  range  (t,) 
is  in  a  large  bed  of  this  variety,  with  a  distinctly  marked  grain, 
in  an  E.  S.  E.  direction,  and  with  a  medial  dip  N.,  and  like  that 
at  the  quarry  at  Millstone  Point  {%)  intersected  by  nearly  hori- 
zontal obliquely  transverse  cleavages.  The  rock  is  there 
partly  coarser  grained  and  more  uneven ;  partly  finer  grained, 
more  uniform,  and  better  suited  for  working.  In  both  instan- 
ces, it  is  accompanied  with  small  irregular  veins  and  nests  of 
coarse  and  fine  red  and  white  granite  and  grey  quartz,  and 
with  small  interposed  patches  of  fine-grained  dark  micaceous 
gneiss. 
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The  frontier  range  of  fine-graioed  reddish  felspathic  rock 
(/3,)  is  generally  well  marked,  along  the  whole  extent  of  this 
division,  from  Salem  to  Lantern  Hill,  and  is  continued  still 
fitfther  N.  E.  to  the  N.  point  of  a  ridge,  terminating  N.  W.  of 
Wyasup  Pond  (North  Stonington.)  It  forms  throughout  a 
lolig  even  ridge,  with  occasional  transverse  interruptions; 
first,  bearing  N.  Easterly  to  a  point  East  of  Gardner's  Pond ; 
tfien  E.  S.  E.  to  the  Thames,  below  Trading  Cove ;  then  more 
Easterly,  to  Lantern  Hill ;  and  then  N.  Easterly,  in  the  ridge, 
terminating  as  above  noticed.  The  prevailing  rock  in  this 
range,  is  a  light  reddish  grey,  very  fine-grained  and  even 
Granitic  Gneiss,  with  alternate  stripes,  more  reddish  felspathic, 
and  light  grey  sub-micaceous,  generally  breaking  into  larger 
Iht  blocks,  by  very  regular  cleavages,  but  occasionally  into 
very  small  jointed  fragments.  Beds  occasionally  occur  of  a 
very  uniform  reddish  felspathic  variety,  which  usually  breaks 
into  smaller  fragments,  than  the  variety  last  mentioned.  In  the 
Western  part  of  this  range,  extending  from  the  S.  part  of  Salem 
village  to  the  S.  W.  point  of  Gardner's  Pond,  the  rock  is 
often  highly  ferruginous,  with  dark  purple  seams,  and  some- 
times  with  a  dark  purplish  tint  throughout,  appearing  as  if  it 
had  been  subjected  to  the  action  of  violent  heat  The  rock, 
too,  in  such  cases,  is  generally  very  prismatic.  Iron  pyrites  is 
sometimes  found  disseminated  there  in  large  nodules,  and 
occasionally  the  rock  is  traversed  by  greenish,  apparently 
chloritic  seams.  This  frontier  range  (/3)  commences,  towards 
the  West,  in  a  point,  apparently  detached  from  the  main  body 
of  the  present  formation,  by  a  narrow  band,  terminating  the 
range  (*,)  noticed  in  connection  with  the  range  (•'^,)  on  the  N. 
East,  but  nearly  in  the  line  of  the  same  frontier  rock,  on  the 
W.  border  of  (3,)  farther  S.  West 

The  most  remarkable  ranges,  traversing  the  present  divis- 
icm,  are  those  of  dark  Micaceous  Gneiss  (class  «,)  already  allu- 
ded to.  These  may  be  arranged  under  three  distinct  heads, 
forming  apparently,  from  the  line  of  direction  of  the  subor- 
dinate parts,  three  distinct  leading  ranges. 
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The  first  of  these  ranges  (t)  may  apparently  be  traced  from 
a  ridge,  W.  of  the  Niantic  valley,  at  Chesterfield  meeting-hous8| 
in  an  undulating  course,  E.  N.  Easterly,  to  the  East  side  of  the 
Tbamesy  at  Stoddard's  Ferry  (Ledyard.)  This,  however,  is 
probably  subject  to  interruptions  and  shifts  in  its  course, 
some  of  which  I  have  satisfactorily  determined.  I  first  noti- 
ced it,  in  a  narrow  ridge,  on  the  road  leading  W.  from  Ches- 
terfield to  Grassy  Hill  (Lyme,)  where  its  direction  was  N.  N. 
E.,  but  soon  curved  round  to  the  East  towards  Chesterfield 
meeting-house.  This  ridge  is  apparently  in  the  direction  of  the 
range  (4,)  in  Lyme,  continued  N.  E.  I  then  traced  it  along 
the  road,  leading  from  Chesterfield  to  Montville,  nearly  to  the 
road,  leading  by  the  Baptist  meeting-house,  in  the  S.  part  of 
Montville.  I  next  observed  it  at  a  mill  S.  of  Montville  meet* 
ing-house,  on  the  stream  passing  by  Uncasville,  and  again  on 
the  Norwich  and  New  London  Turnpike,  N.  of  Uncasville,  at 
the  Eastern  termination  of  Horton's  Mountain,  a  high  ridge, 
bearing  Easterly,  along  which  it  is  apparently  continued  b&- 
tween  the  two  last  mentioned  localities.  From  the  point,  last 
noticed,  on  the  New  London  Turnpike,  to  that  part  of  the  range 
at  Stoddard's  Ferry,  there  is  a  considerable  interruption  and 
shift  to  the  North,  and  at  the  same  time,  a  distinct  change  in 
the  character  of  the  component  rocks.  The  range  may  thus 
be  considered  as  divided  into  two  sections,  the  Eastern  of 
which,  at  Stoddard's  Ferry,  commences  on  the  West  of  the 
Thames,  and  has  been  traced  by  me,  in  a  nearly  E. — W.  direc- 
tion, less  than  half  a  mile  on  either  side  of  the  river. 

In  the  Western  part  of  the  present  range  (t,)  namely,  to 
the  point  above  noticed,  on  the  New  London  turnpike,  there  is  a 
smaller  proportion  of  dark  Micaceous  Gneiss,  and  a  larger 
proportion  of  a  lighter  grey  thin  sub-micaceous  Gneiss,  and  of 
a  light  grey  sub-micaceous  duartz  rock.  Both  the  dark  mica- 
ceous and  lighter  sub-micaceous  gneiss  often  abound  in  small 
veins  and  nests  of  quartz  and  white  granite,  adjoining  which, 
particularly  those  of  quartz,  are  frequently  patches  of  dark 
green  crystalline  hornblende.    Small  beds  of  hornblende  are 
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Dceasionally  observed,  partienlarly  in  the  Eastern  part  of  the 
range,  at  Stoddard's  Ferry.  The  lifipi  grey  gneiss,  in  the 
Western  part  of  the  range,  sometimes  abounds  in  a  minutely 
disseminated,  light  green  spicular  Hornblende.  A  variety  of 
this  latter  rock  occurs  at  the  point  on  the  New  London  and 
Norwich  Turnpike,  very  decomposable  and  ferruginous,  and 
abounding  in  minute  scales  of  plumbago.  The  quartz  rock 
of  this  range  often  contains  more  or  less  of  minute,  and  occa- 
sionally coarser  white  felspar  disseminated ;  and  in  different 
pbints  in  the  range,  there  occur  beds  or  veins  of  a  moderately 
coarse  granite,  if  it  may  be  so  called,  consisting  chiefly  o( 
quartz  and  mica,  usually  with  a  very  small  proportion  of  white 
felspar.  This  is  most  frequent  in  the  Western  termination 
of  the  range,  West  of  Chesterfield.  Beds  or  veins  of  coarse 
white  felspathic  granite  are  common  throughout  the  range. 
In  the  Western  part  of  it,  this  occasionally  contains  nodules  of 
quartz  filled  with  seams  of  a  delicate  white  fibrous  mineral 
(Talc,)  which  sometimes  also  occurs  in  parallel  seams  in  the 
more  granitic  and  micaceous  rocks  of  the  range.  The  East- 
ern part  of  the  present  range,  on  both  sides  of  the  Thames, 
abounds  more  in  dark  Micaceous  Gneiss  than  the  Western. 
This  is  often  sub-hornblendic,  with  seams  and  porphyritic 
points  or  patches  of  hornblende,  and  is  generally  more  or  less 
accompanied  with  small  porphyritic  veins  of  red  and  white 
granite  and  of  quartz,  adjoining  which  are  often  observed 
patches  of  black  and  dark  green  hornblende,  and  more  rarely 
of  light  green  pyroxene.  Larger  veins  of  coarse  red  and 
white  granite  also  occur,  and  on  the  E.  side  of  the  Thames, 
was  observed  a  bed  of  a  fine-grained  sub-porphyritic  white 
granite,  with  a  structure  somewhat  resembling  that  of  the  Mo- 
saic Granite  accompanying  (C  4  W.,)  consisting  chiefly  of  a 
bluish  white  felspar,  opaque  white  on  its  weathered  sur- 
face, and  a  bluish  grey  quartz,  nearly  equally  disseminated, 
with  only  a  few  flakes  of  dark  mica,  but  sometimes  with  deli- 
cate fibrous  seams  of  white  Talc,  similar  to  those  already 
noticed. 
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Another  range  (Q  may  be  traced  in  nearly  an  Easterly  direc- 
tion, across  a  considerable  part  of  Groton,  nearly  in  the  line 
of  the  Mystic  Turnpike.  It  appears  first  at  the  gate,  W.  of 
Groton  Centre,  and  again  at  a  short  distance  East  of  the  latter 
point,  whence  it  may  be  traced  along  the  turnpike,  nearly  a 
mile  Eastward.  This  range  very  much  resembles  the  prece- 
ding, in  the  character  of  its  rocks,  containing  like  that  alter- 
nations of  dark  micaceous  and  light  grey  gneiss ;  the  former 
particularly  much  veined  with  quartz  and  felspar,  and  sub- 
hornblendic,  and  also  with  beds  of  dark  green  hornblende^ 
sub-micaceous  quartz,  and  white  granite.  The  Eastern  sec- 
tion of  this  range,  like  that  in  the  preceding,  abounds  more  in 
dark  micaceous  gneiss  and  hornblende ;  the  latter  often  occur- 
ring in  large  isolated  patches,  particularly  adjoining  the  quartz 
and  granite  veins.  Veins  of  the  quartzy-micaceous  granite, 
noticed  in  the  preceding,  are  also  observed  in  the  present 
range,  especially  in  its  Eastern  section,  adjoining  the  Mystic 
Turnpike. 

A  third  range  (tt)  may  apparently  be  traced,  in  an  Easterly 
direction,  through  the  S.  part  of  the  present  division,  from  the 
N.  W.  corner  of  Waterford,  to  the  S.  E.  part  of  Groton.  This 
has  been  already  alluded  to,  as  characterized  by  its  interpose^ 
seams  or  patches  of  a  delicate  fibrous  white  mineral  (Talc.) 
These  generally  occur  quite  detached,  in  a  parallel  or  inter- 
posed position,  and  are  often  finely  radiated,  forming  a  striking 
contrast  with  the  dark  micaceous  ground  of  the  rock.  No- 
dules of  bluish  quartz,  filled  with  similar  white  fibrous  seams^ 
also  occur  in  the  rocks  of  this  range,  as  well  as  in  those  of 
that  first  mentioned  (t.)  This  range  is  apparently  less  con- 
tinuous, than  the  two  preceding ;  being  rather  marked  by  a 
series  of  detached  beds,  along  a  certain  line,  generally  in  con- 
nexion with  the  range  of  reddish  granitic  gneiss,  along  the  S. 
border  of  the  present  division.  These  beds,  like  the  preceding 
Micaceous  ranges,  usually  present  alternations  of  light  grey, 
dark-seamed  sub-granitic  gneiss,  and  dark  micaceous  gneiss, 
with  the  usual  accompaniments  of  quartz  and  granite  veins 
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and  hornblende.  Garnets  are  not  unfirequent  in  the  rocks  of 
this  range.  The  dark  micaceous  gneiss  is  generally  coarse- 
grained and  abounding  in  quartz  and  granite  veins ;  but  occa- 
sionally beds  occur  of  a  fine-grained  thick  uniform  dark 
micaceous  rock,  abounding  particularly  in  radiated  patches  of 
the  fibrous  mineral,  above  noticed.  Fine  specimens  of  this 
rock  were  observed,  in  a  section  of  this  range,  West  of  Wight- 
man's  Cove  (Waterford.) 

On  the  summit  of  a  high  ridge,  in  Montville,  (N.  W.  of  the 
meeting-house,)  extends  a  narrow  range  or  bed  of  a  light  grey 
thick  uuiform  quartz  rock,  breaking  in  regular  blocks,  quite 
similar  to  the  thicker  varieties  of  quartz  rock  in  the  Western 
range  in  Killingly  (0.3,)  and  in  a  line  farther  S.,  a  range  of 
beds  of  coarse  wliite  felspathic  grauite.  These  two  ranges  are 
apparently  in  the  general  line  of  direction,  Easterly,  of  the 
beds  of  white  granite,  and  the  vein  of  crystalline  quartz,  noticed 
in  connexion  with  the  range  (3.)  This  direction  conforms  to 
the  general  Easterly  direction  of  the  formation  in  that  vicinity. 

A  remarkable  duartziferous  range  (II,)  of  little  apparent 
width,  may  be  traced,  in  an  Easterly  direction,  for  a  consider- 
able distance,  across  the  S.  part  of  LedyanL  Two  points  were 
noticed  by  me,  in  the  range.  West  of  the  valley  of  the  Pequon- 
ock.  The  more  Western  of  these  presented  a  large  band  of 
grey  sub-micaceous  quartz  rock,  with  a  few  sub-porphyritic 
points  of  felspar,  traversed  by  a  large  interposed  bed  of  coarse 
white  parallel  granite  with  garnets,  and  bordered  by  a  fine- 
grained, light  grey,  quartz- veined,  sub-micaceous,  very  decom- 
posable gneiss.  In  its  less  immediate  vicinity,  occurred  a  red- 
dish grey  granitic  gneiss,  with  alternations  of  a  darker  sub- 
hornblendic  (Sienitic)  gneiss.  The  more  Eastern  of  these 
points,  immediately  adjoining  the  valley  of  the  Pequonock  on 
the  West,  presented  a  larger  bed  of  a  coarse  grey  crystalline 
quartz  rock,  also  with  minute  sub-porphyritic  felspar  dissemi* 
nated,  and  with  small  veins  of  limpid  quartz,  bordered  by  a 
reddish  grey  granitic  gneiss,  abounding  in  seams  of  quartz, 
immediately  adyoining  the  bedy  and  with  a  large  vein,  more 
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remote,  of  white  quartz  with  larger  porphyritic  points  of  fel- 
spar. In  a  direction  nearly  East,  two  other  points  occur,  on 
opposite  sides  of  the  valley  of  a  stream,  flowing  S.  E.  to  the 
Mystic.  These  very  closely  resemble  each  other,  in  the  char- 
acter of  their  rocks  ;  consisting  of  a  large  bed,  or  subordinate 
range  of  a  very  coarse  grey  micaceous  quartzy  rock,  of  obvi- 
ously parallel  structure,  with  hornblende  and  epidote  dissem- 
inated in  grains  and  patches,  and  with  veins  of  crystalline 
quartz  and  coarse  red  and  white  granite,  bordered  by  a  red- 
dish felspathic  gneiss,  also  with  veins  of  quartz  and  similar 
granite. 

These  dark  micaceous  and  quartziferous  ranges  are  gener- 
ally bordered  by  a  more  felspathic,  usually  reddish  granitic 
gneiss,  apparently  indicating  a  peculiar  tendency  to  segrega- 
tion, along  the  line  of  their  direction  ;  the  mica  and  quartz  be- 
ing chiefly  concentrated  in  these  ranges,  and  the  felspar  in  the 
adjoining  granitic  gneiss.  The  association  of  hornblende 
and  more  rarely  pyroxene,  and  of  coarse  red  and  white  gran- 
ite veins,  with  these  micaceous  ranges,  is  also  worthy  of  notice. 
The  latter  are  comparatively  rare  in  the  more  granitic  ranges. 

8.  Under  this  head,  is  included  that  part  of  the  present  sec- 
tion, extending  through  Stonington  and  the  S.  part  of  North 
Stonington.  The  N.  W.  part  of  the  former  town,  adjoining 
the  Mystic,  is  occupied  by  a  continuation  of  the  reddish  gran- 
itic gneiss  (a)  of  Groton,  with  beds  of  the  fine-grained  uni- 
form felspathic  rock,  already  noticed  in  that  connexion.  Fine 
specimens  of  this  latter  rock  occur  in  the  vicinity  of  Upper 
Mystic,  and  in  the  valley  of  the  duiambaug,  on  the  Pauca- 
tuck  Turnpike.  The  greater  part  of  the  same  town,  on  the 
S.  and  S.  E.,  is  occupied  by  a  range  (t,)  resembling  that  of 
Waterford  {%)  of  which  it  may  be  considered  a  continuation ; 
the  general  bearing  in  the  range  {%)  being  S.  E.  to  E.  S.  E., 
and  in  the  present  range,  E.  N.  Easterly.  This  range,  like  that 
of  Waterford,  is  characterized  by  a  dark  mica-seamed  sub- 
granitic  gneiss  (7,)  which  in  a  part  of  the  range  greatly 
predominates,  and  in  other  parts  iacludeSi  in  greater  or  lew 
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proportion,  subordinate  beds  of  reddish  granitic  gneiss  (a.) 
A  subordinate  range,  in  which  the  dark  mica-seamed  gneiss 
predominates;  extends  from  a  point  East  of  Lower  Mystic, 
E.  N.  E.  by  the  Baptist  meeting-house  on  the  Paucatuck 
Turnpike,  apparently  to  the  vicinity  of  the  quarry,  West  of 
Paucatuck  village.  The  rock  of  this  range  is  occasionally 
8ub-hornblendic,  and  includes  alternate  beds  of  dark  mica- 
ceous gneiss  and  hornblende,  and  also  beds  or  veins  of  coarse 
granite,  usually  with  white,  but  sometimes  with  red  fel- 
spar, and  at  other  times  with  points  of  light  red  felspar,  dis- 
seminated in  a  ground  of  pure  white  (albitic)  felspar.  An- 
other subordinate  range,  farther  S.,  extending  along  the  base 
of  the  hills,  N.  of  Stonington  borough,  includes  frequent  beds, 
sometimes  very  large,  of  reddish  granitic  gneiss,  both  coarse- 
grained, darker  reddish  grey,  or  reddish  white,  and  fine- 
grained uniformly  red  felspathic.  In  a  line  farther  North,  on 
the  West  side  of  the  road  from  Stonington  borough  to  Pauca- 
tuck village,  is  a  band  of  a  fine-grained,  even,  dark  green  mica- 
ceous, or  lighter  green  sub-granitic  Gneiss,  apparently  sub- 
chloritic,  with  disseminated  reddish  felspar,  and  with  fine  lon- 
gitudinal, slightly  oblique  stripes  or  seams  of  light  red  fel- 
spar ;  the  latter,  obviously  formed  cotemporaneously  by  segre- 
gation. This  rock  is  traversed  by  longitudinal  beds  or  veins 
of  a  coarse  or  fine  bright  red  felspathic  granite,  distinctly 
parallel  in  its  structure.  Both  the  gneiss  and  granite  of  this 
band,  particularly  the  latter,  break  in  small  prismatic  frag- 
ments, occasionally  with  cross  seams  of  epidote.  Farther  West, 
on  the  West  side  of  the  duiambaug,  and  in  nearly  the  same 
line  of  direction,  occurs  a  band  of  a  similar  greenish  sub- 
granitic  gneiss,  with  red  felspathic  granitic  alternations ;  the 
latter  particularly  with  sub-porphyritic  points  of  hornblende. 
The  mica  in  these  localities  has  a  peculiar  soft  talcy  lustre, 
most  remarkable  in  connexion  with  the  deeper  red  felspar. 
In  the  lower  grounds,  N.  of  Stonington  borough,  the  dark 
mica-seamed  granitic  gneiss  predominates,  with  not  unfre- 
quent  smaller  beds  of  reddish  fine-grained  granitic  gneiss,  and 


179 

veins  of  coarse  red  granite.  Alternate  beds  of  dark  mica- 
ceous gneiss  and  hornblende  are  not  unusual. 

In  a  line  North  of  the  range  (t,)  on  both  sides  of  the  Pauca- 
tuck,  above  the  village  of  that  name,  occurs  a  range  (t)  of  com- 
paratively little  width,  consisting  for  the  most  part,  of  a  thick 
reddish  grey  granitic  gneiss,  generally  of  a  moderately  coarse 
grain,  and  composed  chiefly  of  a  dark  red  or  purplish  felspar. 
This  rock,  in  its  structure,  not  a  little  resembles  that  of  Mill- 
stone Point  (in  range  %)  presenting  little  appearance  of  par- 
allelism in  its  grain,  and  like  that  rock  is  well  adapted  for 
purposes  of  architecture.  It  traverses  the  ridge  N.  E.  of  Pau- 
catuck  village  in  Rhode  Island,  where  it  has  been  quarried,  to 
a  considerable  extent,  in  the  vicinity  of  the  Rail  Road,  and  has' 
been  used  in  the  construction  of  the  viaduct,  and  for  other 
purposes  in  that  vicinity. 

Still  farther  North,  a  range  (tt,)  of  much  more  considerable 
width,  extends  E.  N.  E.  through  the  contiguous  parts  of  Ston* 
ington  and  North  Stonington,  and  thence  through  the  S.  E. 
part  of  the  latter  town  into  Hopkinton  (R.  I.)  This  is  charac- 
terized by  a  fine-grained,  light  grey,  thin,  even  sub-granitic 
gneiss,  with  alternations  of  a  darker  more  micaceous  gneiss, 
and  occasional  beds  of  a  coarse,  nearly  white  granitic  gneiss 
or  parallel  granite.  All  the  rocks  of  this  range  are  extremely 
decomposable,  so  much  so  that  entire  ledges  are  rarely  seen  on 
the  surface.  In  a  line  farther  North,  apparently  adjoining 
the  West  part  of  this  range,  a  tract  of  reddish  white  Granitic 
Gneiss,  highly  decomposable  and  ferruginous,  occurs  West 
of  Milltown  (North  Stonington.)  This  rock  is  generally  very 
much  stained,  red  and  yellow,  with  blue  and  purple  seams, 
as  has  been  already  noticed  in  some  of  the  more  Western  di- 
visions of  the  present  formation,  and  not  unfrequently  decom- 
poses on  the  surface  into  a  kind  of  granitic  gravel.  It  is  appa- 
rently in  the  line  of  a  range  (c  t,)  farther  N.  E.,  noticed  under 
the  next  section  (^.)  On  the  Southern  border  of  the  range  (tt,) 
adjoining  the  valley  of  the  Paucatuck,  in  the  S.  E.  corner  of 
North  Stonington,  is  a  range  of  no  great  width,  of  a  reddish 
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white,  or  light  reddish  grey  thick  Granitic  Gneiss,  including 
a  narrow  subordinate  range  or  bed,  resembling  in  its  charac- 
ter the  duartziferons  range  (II,)  in  the  South  of  Ledjrard,  noti- 
ced under  the  preceding  section  C?.)  This  consists  of  alternate 
beds  of  a  light  or  dark  grey,  coarse  and  fine,  slightly  sub-fel* 
spathic  duartz  rock,  and  a  dark  micaceous  gneiss,  both  of 
which  abound  more  or  less  in  small  veins  of  crystalline  quartz 
and  coarse  and  fine  white  granite,  with  patches  of  hornblende 
and  pyroxene,  particularly  in  the  dark  micaceous  gneiss.  At 
a  point  towards  the  Eastern  extremity  of  this  range,  thin 
granitic  bands  occur,  more  or  less  abounding  in  light  green 
pyroxene,  and  bordered  immediately  by  a  coarsely  crystalline 
black  hornblende.  Larger  beds  or  veins  of  white  Granite 
also  occur,  in  connexion  with  this  range ;  sometimes  with  a 
fine  distinctly  parallel  felspathic  ground,  in  which  tire  inclu- 
ded large  veined  porphyritic  points  of  white  felspar.  A 
similar  Micaceous  Quartziferous  range  occurs  not  fitr  North 
of  Hopkinton  village,  apparently  in  a  line  of  direction  farther 
North. 

9.  Under  this  head,  is  included  all  the  remaining  portion  of 
the  present  formation,  namely,  from  the  point  where  its  West- 
ern border  bends  Northerly,  in  North  Stonington,  to  the  most 
N.  Eastern  point  examined  by  me.  Although  within  these 
limits,  a  number  of  distinctly  marked  subordinate  ranges  are 
included,  yet  from  the  mutual  connexion  which  these  have 
with  each  other,  throughout  the  greater  part  of  this  extent,  the 
whole  may  be  better  considered  as  forming  one  general  group, 
than  under  different  beads.  This  general  connexion  is  partic- 
ularly indicated  by  a  series  of  Micaceous  and  duartz  ranges, 
rarely  of  any  considerable  width,  but  some  of  them  compara- 
tively extensive  in  the  direction  of  their  length,  which  may 
be  traced,  in  a  Northerly  direction,  through  the  greater  part 
of  the  present  section.  These  will  be  more  particularly  de- 
scribed, after  having  traced  the  general  arrangement  of  the 
more  granitic  rocks  of  this  section. 

Before  commencing  a  detailed  account  of  the  present  sec- 
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tion,  the  remarkable  range  of  Lantern  Hill  (t,)  situated  on  its 
line  of  junction  with  section  (7,)  may  be  briefly  noticed.  This 
consists  of  a  long  narrow  ridge,  on  the  confines  of  North 
Stonington  and  Ledyard,  extending  nearly  North  and  South, 
along  the  East  side  of  a  line  of  ponds,  at  the  source  of  the 
East  branch  of  the  Mystic,  and  forming  a  conspicuous  object, 
to  a  great  distance,  from  its  elevation  and  peculiar  aspect.  It 
presents  the  appearance  of  a  very  large  dike,  perpendicular, 
both  East  and  West,  throughout  a  considerable  part  of  its  ex- 
tent, particularly  towards  the  North,  where  it  also  attains  its 
greatest  elevation.  It  is  chiefly  composed  of  an  immense  bed 
or  vein  of  a  peculiar  white  duartz,  generally  breaking  in  rather 
small  jointed  fragments,  and  abounding  in  seams  and  geodes 
of  crystalline  quartz,  and  not  a  little  resembles  a  similar  bed 
or  vein  of  duartz  at  Dobson's  Factory  (Vernon,)  and  others 
connected  with  the  peculiar  granite,  on  the  frontier  of  the 
Eastern  Primary,  in  East  Haven  and  Branford,  already  noticed 
under  section  (1)  of  the  present  formation.  Like  those  it  con- 
tains traces  of  copper,  and  seams  of  specular  iron.  This  vein 
traverses  the  summit  of  the  ridge,  in  its  N.  and  S.  direction,  ap- 
parently crossing  the  strata  of  the  granitic  gneiss  of  the  pres- 
ent formation,  nearly  directly  transversely.  It  is  bordered  im- 
mediately by  a  peculiar  quartzy  granitic  rock,  with  a  grain 
distinctly  parallel,  and  closely  resembling,  in  structure,  the 
adjoining  granitic  gneiss,  with  which  it  is  apparently  continu- 
ous. This  is  usually  of  a  light  greenish  grey,  with  more  or 
less  of  silvery  or  greenish  talc  disseminated  and  in  paral- 
lel seams,  and  usually  abounds  in  small  detached  veins  and 
geodes  of  crystalline  quartz,  and  often  in  pyrites.  Apparently 
the  Granitic  Gneiss,  as  it  approaches  the  central  quartz  vein, 
is  converted  into  this  peculiar  talcose  quartzy  rock,  in  which 
there  usually  remains  but  a  small  proportion  of  felspar.  The 
general  direction  of  the  Granitic  Gneiss  is  E.  N.  E.,  and  this 
continues  apparently  unchanged  to  the  sides  of  the  vein.  Far- 
ther South,  in  the  valley  of  the  M]rstic,  at  Indian  Pond  Fac- 
tory, and  on  the  West  side  of  the  valley,  in  a  line  nearly  in  the 
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direction  of  the  Quartz  vein  of  Lantern  Hill,  the  granitic  gneiss 
of  the  present  formation,  particularly  in  beds  of  the  fine-grained 
led  felspathic  variety  (/3,)  breaks  often  in  small  jointed  frag- 
ments, and  is  filled  with  small  veins  and  seams  of  crystalline 
qaartz,  occasionally  accompanied  with  pyrites  and  green  talc ; 
apparently  indicating  that  the  cause  which  produced  the 
quartz  vein  of  Lantern  Hill  was  there  operative.  This  range 
q(  duartz,  accompanied  with  Talc,  is  situated  South  of  a  re- 
markable Hornblendic-Chloritic  formation  (F3a,)  approach- 
ing within  a  short  distance  of  the  North  point  of  Lantern  Hill, 
and  is  perhaps  connected  with  it  in  its  formation. 

In  tracing  the  more  particular  arrangement  of  the  Granitic 
rocks  of  the  present  section,  the  fi'ontier  range  (a,)  of  the  fine- 
grained reddish  felspathic  rock  {fi,)  may  be  first  noticed.  This, 
as  has  been  already  observed,  passes  by  the  North  point  of  Lan- 
tern Hill,  and  is  thence  continued  N.  Ekisterly,  in  a  distinct 
ridge  (a  1,)  through  the  N.  W.  part  of  North  Stonington.  This 
ridge  is  interrupted,  about  the  middle  of  its  course,  and  re- 
cedes to  the  East,  after  which  it  bears  more  directly  N.  East. 
It  consists,  like  that  part  of  the  range  accompanying  section 
(7,)  chiefly  of  a  fine-grained,  reddish  felspathic,  grey-striped, 
even  Granitic  Gneiss,  usually  breaking  in  flat  jointed  frag- 
ments. It  is  bordered  along  the  East  base  of  the  ridge,  and  in 
the  valley  adjoining  East,  by  a  narrow  dark  micaceous  quartz- 
iferous  range,  to  be  afterwards  noticed.  This  frontier  range  is 
then  apparently  interrupted  to  a  point  North  of  the  Pachaug, 
on  the  confines  of  Griswold  and  Yoluntown.  It  there  forms 
adistinct  band  (a  2,)  of  a  uniformly  fine-grained,  light  reddish, 
very  felspathic  and  prismatic  rock,  adjoining  on  the  West  the 
N.  E.  point  of  the  Hornblendic-Chloritic  formation  (P  3  a — j^,) 
already  alluded  to,  on  the  border  of  which  occur  singular 
alternations  of  reddish  felspathic  rocks,  generally  coarser 
grained,  with  Hornblendic,  Epidotic  and  Quartz  rocks,  which 
will  be  noticed  in  connexion  with  the  latter  formation.  The 
range  is  again  interrupted,  on  the  immediate  frontier,  for  some 
distancei  but  reappears  again  in  the  same  position,  on  the 
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West  side  of  the  high  ridge  East  of  Plainfield,  where  it  forms 
a  band  (a  3)  of  some  width,  of  a  fine-grained,  red  or  light  red- 
dish grey,  very  felspathic  Gneiss,  characterissed  by  its  extensive 
flat  ledges.  It  here  also  adjoins  a  range  of  greenish  Chloritic 
rocks,  somewhat  resembling  those  of  (F3jS,)  subordinate  to 
the  Micaceous  formation  (F  2,)  to  be  afterwards  noticed.  North 
of  the  Moosup,  I  have  not  distinctly  observed  this  fine-grained 
felspathic  rock  (^,)  on  the  immediate  frontier  of  the  forma- 
tion, till  we  reach  a  point  East  of  the  valley  of  Five  Mile 
river,  in  the  S.  E.  corner  of  Thompson.  From  that  point  it 
may  be  noticed  generally  along  the  frontier,  to  the  limit  of  my 
observations,  but  rather  in  subordinate  beds  in  connexion  with 
coarser  granitic  rocks  of  the  class  (a.)  Beds  of  the  compactly 
fine,  uniformly  red  felspathic  variety,  very  generally  occur  in 
this  part  of  the  frontier,  often  containing  large  nodules  or  im- 
bedded crystals  of  magnetic  iron. 

The  line  of  the  preceding  range  (a)  is  intemipted  on  the 
frontier,  at  the  points  above  noticed,  by  a  series  of  apparently 
isolated  ranges  (6)  of  a  peculiar  porphyritic  granitic  gneiss 
(class  6.)  The  first  of  these  {b  1)  extends  along  the  Eastern 
border  of  the  Hornblendic-Chloritic  formation  (P  3  a — fi,)  in 
the  S.  E.  part  of  Griswold,  in  the  interval  between  the  first 
and  second  points  of  the  preceding  range  (a  ;)  the  second  (&  2,) 
along  the  Eastern  border  of  the  Micaceous  formation  (F  2,) 
near  the  line  of  Griswold  and  Plainfield,  between  the  second 
and  third  points  of  the  same  range  (a  ;)  and  the  third  (6  3,) 
throughout  the  long  interval  between  the  third  and  fourth 
points  of  that  range,  along  the  Eastern  border  of  the  same 
Micaceous  formation  (F  2,)  in  Killingly.  Traces  of  a  similar 
porphyritic  rock  occur  along  the  Western  frontier  of  the  pres* 
ent  formation,  in  the  S.  E.  part  of  Thompson,  in  a  line  West 
of  the  preceding  range  (a.)  The  structure  of  this  porphyritic 
rock  is,  on  the  whole,  similar  to  that  of  the  more  common 
granitic  gneiss  of  the  formation  (a,)  but  with  distinct  porphy- 
ritic points  of  felspar.  The  porphyritic  felspar  of  this  rock  is 
generally  red,  but  in  that  part  of  the  more  Northern  range,  ia 
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North  Killingly  and  Thompson,  a  dark  purpley  accompanied 
with  more  strongly  marked  seams  of  fa|ack  mica.  In  the  two 
Southern  ranges,  the  felspar  is  a  lighter  red,  and  the  mica 
seams  generally  a  lighter  grey.  The  rock  is  there  accom- 
panied by  alternate  beds  of  a  thin  grey  nx>re  micaceous  gneiss, 
and  this  latter  rock,  as  well  as  the  mica  seams  of  the  porphy- 
ritic  gneiss,  on  the  immediate  Western  border  of  these  two 
ranges,  has  a  distinctly  greenish  tint,  from  the  vicinity  of  the 
Chloritic  formation  (F  3  a — fi^)  on  the  West  The  rock,  in 
this  latter  position,  is  also  more  thinly  schistose  and  even, 
and  with  less  interrupted  seams  of  mica.  These  latter  have 
a  delicate  sub-fibrous  structure,  and  a  peculiar  soft  talcy  lustre, 
indicating  still  farther  the  relation  of  this  rock  to  the  adjoin- 
ing Chloritic  range  on  the  West.  Distinct  seams  of  greenish 
talc  are  sometimes  noticed.  The  porphyritic  points  of  felspar 
are  usually  more  elongated,  often  passing  into  the  porphyritic 
veined  structure,  with  minute  flakes  of  mica,  more  or  less  fre- 
quently disseminated.  The  rock,  in  the  more  Eastern  part  of 
these  Southern  ranges,  is  thicker  bedded,  coarser  and  darker 
mica-seamed,  often  very  tortuous  in  its  grain,  with  larger, 
more  rounded  porphyritic  points  of  red  felspar,  adjoining 
which  are  often  found  patches  of  quartz  and  dark  mica,  indica- 
ting strikingly  the  segregative  character  of  the  rock.  This 
larger  porphyritic  rock  alternates  with  a  lighter  grey,  smaller 
reddish  veined  porphyritic  and  porphyritic  veined  rock,  often 
abounding  in  porphyritic  veined  quartz.  In  the  Northern 
range,  the  mica  seams  of  the  porphyritic  rock  are  darker  ;  less 
abundant,  in  the  South  part  of  the  range,  where  the  rock  ap- 
proaches more  nearly  in  its  character  the  granitic  gneiss  (a,) 
into  which  it  passes  on  the  East,  but  in  the  Northern  part,  par- 
ticularly on  the  Western  border,  more  strongly  marked,  as 
already  noticed,  forming  a  dark  ground,  in  which  the  porphy- 
ritic points  are  more  distinctly  obvious. 

Proceeding  farther  into  the  interior  of  the  formation,  a  range 
(c)  may  be  distinguished,  traversing  the  middle  of  North  Ston- 
ington,  in  an  E.  N.  Easterly  direction,  generally  consisting  of 
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a  white  or  sub-reddish  white,  more  or  less  dark  mica  seamed 
granitic  gneiss,  usually  ferruginous  and  decomposable.    The 
surface  of  the  ledges  is  often  of  a  very  pure  white,  while  the 
interior  is  much  stained,  and  marked  with  dark  purple  seams, 
especially  on  its  cleavages.    In  the  S.  E.  part  of  the  range, 
more  particularly,  the  rock  is  often  thick  bedded,  and  of  a  very 
pure  white  (t,)  and  would  form  a  valuable  material  for  build- 
ing, if  less  liable  to  discoloration  from  its  ferruginous  charac- 
ter.   This  variety  occurs  in  large  beds,  alternating  with  a  more 
mica  seamed  sub-granitic  gneiss,  and  also  with  a  thin  darker 
grey,  more  micaceous  gneiss,  both  also  quite  decomposable. 
Beds  are  also  met  with  of  a  light  grey  reddish  veined  porphy- 
ritic  gneiss,  and  in  the  S.  W.  part  of  the  range,  N.  W.  of  Mill- 
town,  a  subordinate  range  (t)  occurs  of  a  large  red  Porphyritic 
rock,  quite  similar  to  that  of  the  frontier  ranges  (6.)    The 
Porphyritic  rock  of  this  subordinate  range  is,  however,  lighter 
grey  and  more  granitic  than  that  of  the  frontier  ranges  gen- 
erally, with  a  finer  sub-porphyritic  ground,  and  with  a  finer 
dark  mica,  in  less  strongly  marked  seams,  and  more  uniformly 
distributed,  as  in  the  Porphyritic  rock  of  Mount  Archer  (3.) 
The  larger  porphyritic  rock  occasionally  consists  chiefly  of 
red  porphyritic  felspar,  resembling  a  coarse  red  granite,  but 
distinctly  retaining  its  peculiar  parallel  porphyritic  structure. 
As  in  the  frontier  ranges,  it  alternates  with  a  small  veined  por- 
phyritic or  porphyritic  veined  rock,  and  also  with  bands  of  a 
fine-grained  dark  grey  sub-micaceous  rock,  with  a  few  small 
rounded  porphyritic  points  of  red  felspar,  and  occasionally 
with  disseminated  hornblende.    Veins  of  coarse  and  fine  red 
granite  and  crystalline  quartz  also  occur  in  this  subordinate 
range.    The  detached  porphyritic  beds  generally  occur  in  the 
more  Western  part  of  the  present  range  (c,)  N.  W.  of  the  white 
granitic  rock  (t.)    On  the  Southern  border  of  this  range,  a 
remarkable  range  of  dark  micaceous  duartziferous  rock  (d  1) 
extends  East  from  Milltown,  bordered,  particularly  towards 
its  E.  termination,  by  a  reddish  Granitic  rock,  more  distinctly 
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fekpathic  in  its  immediate  vicinity,  which  is  continued  E.  N.  E., 
in  a  narrow  range,  at  least  to  the  valley  of  the  Ashewaug. 

A  range  (d,)  apparently  consisting  almost  entirely  of  a  red^ 
dish  white  thick  bedded  Granitic  Ondss  or  parallel  Oraniia 
(flt,)  with  occasional  veins  of  a  coarser  red  and  white  granitei 
extends,  from  the  N.  E.  part  of  the  preceding  (c,)  along  the  E. 
border  of  Yoluntown.  It  may  be  considered  as  terminated,  on 
the  N.,  by  a  valley  bearing  Easterly  through  the  N.  E.  part  of 
that  town.  This  range  is  characterized  by  its  ei:^ensive  low 
flat  ledges,  which  almost  entirely  occupy  a  considerable  extent 
of  surface  in  the  S.  E.  part  of  the  same  town.  The  rock  in 
these  ledges  is  generally  very  hard  and  indestructible.  This 
range  is  bordered  on  the  East,  at  least  towards  the  North,  in 
Exeter  (R.  L,)  by  a  range  of  light  grey,  more  micaceous  seamed 
and  decomposable,  reddish  veined  porphyritic  or  snb-porphy-* 
ritic  granitic  gneiss,  and  a  range  of  similar  reddish  porphyri- 
tic rock  occurs  on  its  N.  W.  border,  in  Yoluntown,  the  two 
apparently  curving  round,  on  the  South  side  of  the  valley, 
above  noticed,  so  as  to  meet,  and  inclose  the  present  range  on 
the  North. 

The  interval  between  the  S.  part  of  this  range,  and  the  S. 
Porphyritic  range  (6  1,)  is  occupied  by  a  tract  (e,)  of  very  con- 
siderable width  on  the  S.,  but  apparently  running  out,  nearly 
in  a  point,  on  the  N.,  characterized  by  a  remarkable  alterna- 
tion of  subordinate  ranges  of  reddish  Granitic  rock  (a^)  and 
Dark  Micaceous  and  duartz  rocks.  The  direction  of  these 
ranges  is  nearly  N — S.,  generally  bearing  more  or  less  to  the 
East,  conformably  to  the  general  direction  of  the  formation. 
The  intervening  bands  of  granitic  rock  are  here  usually  more 
red  felspathic  than  in  the  preceding  range  (d,)  The  Micaceous 
and  Quartz  ranges  will  be  afterwards  more  particularly  no- 
ticed. 

East  of  the  second  Porphyritic  range  (b  2,)  a  comparatively 
narrow  range  (/,)  composed  chiefly  of  a  very  light  grey, 
white,  more  rarely  reddish  felspathic  Granitic  Gneiss,  extends 
N.  along  the  ridge  E.  of  the  N.  part  of  the  Griswold  basin, 
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inclading  Stone  Hill,  and  the  singular  detached  summit,  call- 
ed Mount  Misery  (Yoluntown,)  and  continued  farther  North 
into  the  S.  E.  part  of  Plainfield.  This  range  frequently  in- 
cludes beds  of  granitic  rock  very  suitable  for  quarrying.  The 
quarries  of  Stone  Hill  are  generally  known  in  that  section  of 
the  State.  The  rock  of  these  quarries  is  a  coarsish  grained 
white  felspathic  rock,  with  a  less  proportion  of  grey  quartz, 
and  with  very  little  mica ;  thick  bedded,  like  a  granite,  but 
with  a  parallel  structure  distinctly  observable  in  its  quartz. 
Beds  occur  of  a  similar  character,  with  a  light  reddish  felspar, 
and  also  alternate  beds  of  a  finer  grained,  more  schistose,  white 
felspathic  rock,  with  strongly  marked  seams  of  coarse  white 
mica. 

The  Granitic  Gneiss  of  the  more  Northern  part  of  the  pres- 
ent formation,  may,  with  a  few  exceptions,  be  included  under 
one  general  head  (g,)  The  reddish  white  or  reddish  grey, 
thick  bedded  Granitic  rock  (a)  here  prevoils  usually  to  a 
greater  extent  than  in  most  parts  of  the  formation,  already  noti- 
ced, with  a  singular  uniformity  of  character  throughout,  from 
Sterling  to  Sutton.  It,  however,  resembles  very  strikingly  the 
more  granitic  varieties  of  the  same,  farther  S.  W.,  as  already 
noticed  in  the  more  general  remarks  on  the  rocks  of  this  for* 
mation.  This  part  of  the  formation  is  traversed,  to  a  consid* 
erable  distance  from  North  to  South,  at  least  from  Moosup 
river,  in  Plainfield,  to  the  S.  B.  corner  of  Thompson,  by  two 
important  ranges  of  duartz  rock.  That  part  of  the  forma- 
tion. West  of  the  most  Western  of  these  ranges,  forms  a  nar- 
row tract,  occupied  chiefly  by  the  third  Porphyritic  range  (6  3,) 
particularly  towards  the  North.  E.  of  that  range,  a  high  ridge 
may  be  traced,  along  the  Eastern  border  of  the  State,  marked 
by  a  few  transverse  interruptions,  from  the  N.  line  of  Yolun- 
town to  the  Western  part  of  Douglass  (Mass.,)  whence  it  is 
continued  round  Easterly  to  the  South  of  Sutton.  From  the 
S.  E.  corner  of  Thompson,  Northwards,  it  immediately  adjoins 
the  Western  frontier  of  the  formation.  This  ridge  is  nearly 
in  the  line  of  the  range  (d)  in  the  E.  part  of  Yoluntown,  which 
it  also  resembles  in  the  character  of  its  rocks.    It  is  traversed 
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in  Killingly  by  the  Eastern  auartz  range.  With  ibis  excep- 
tion, it  consists  mainly  of  the  granitic  rock  (a,)  generally  thicic 
bedded  and  rather  coarse-grained,  with  but  few  sub-granitic 
and  micaceous  alternations.  The  fine-grained  felspathic  rock 
on  its  Western  border,  where  it  adjoins  the  frontier  of  the  for- 
mation, has  been  already  noticed.  A  similar  fine-grained  fel- 
spathic gneiss  also  occurs  adjoining  the  Quartz  ranges  of  Kil- 
Iingl7,  and  on  the  E.  side  of  the  ridge  in  Douglass  (Mass.) 
Along  its  W.  border,  E.  of  Thompson,  beds  occur  of  a  coarse 
or  fine  white  crystalline  duartz  rock,  with  parallel  seams  of 
white  mica  and  greenish  talc,  accompanied  with  a  coarse  red- 
dish white  granitic  gneiss,  with  seams  of  coarse  white  mica 
and  white  quartz.  Veins  and  nests  of  crystalline  quartz  are 
not  unfrequent  in  the  more  granitic  rocks  of  this  part  of  the 
formation. 

In  a  line  E.  of  the  high  ridge  last  noticed,  a  range  (A)  ex- 
tends along  the  Eastern  border  of  Sterling,  and  through  the 
adjoining  part  of  Rhode  Island  (West  Greenwich  and  Coven- 
try,) and  bearing  more  Easterly  may  apparently  be  traced  along 
a  line  passing  W.  of  Poster,  and  by  Pascoag  village  (Burrill- 
ville.)  This  range  consists  chiefly  of  a  coarse  dark  mica- 
seamed,  large  Porphyritic  gneiss,  generally  with  bluish  or  pur- 
ple felspar,  and  a  dark  grey  sub-porphyritic  veined,  or  more  even 
striped  gneiss,  with  alternate  bands  of  dark  micaceous  gneiss 
and  Hornblende.  The  Porphyritic  rock  of  this  range  is  gen- 
erally coarser  grained  than  that  of  the  ranges,  already  noticed 
in  the  present  division  (9,)  with  a  more  distinct  porphyritic 
veined  structure,  and  with  stronger  seams  of  shining  flaky 
black  mica.  A  thicker  bedded  variety  often  occurs,  particu- 
larly in  the  Southern  part  of  the  range,  chiefly  composed  of 
oblong  porphyritic  points  of  bluish  or  purple  felspar,  distinctly 
compound,  with  patches  of  black  mica  and  bluish  quartz  inter- 
posed; the  whole  resembling  a  coarse  granite.  The  dark 
mica-seamed,  sub-porphyritic  veined  gneiss  is  occasionally  sub- 
hornblendic,  passing  into  a  similar  sub-porphyritic  veined  dark 
Hornblende.  The  rocks  of  this  range  are  generally  very  de- 
composable, particularly  the  courser  Porphyritic  variety.    A 
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tract  of  this,  in  the  W.  part  of  West  Greenwich,  decomposes, 
to  a  considerable  depth,  into  a  coarse  granitic  gravel.  This 
range  is  of  greater  width  on  the  S.,  but  towards  the  N.  forms 
apparently  a  narrow  band  connected  with  the  reddish  granitio 
gneiss  of  class  (a.)  It  is  pl^aps  connected  on  the  S.  with  the 
Porphyritic  rock  on  the  East  border  of  the  range  {d,)  in 
Exeter  (R.  I.) 

It  remains  now  to  point  out  more  particularly  the  Mi-* 
caceous  and  duartz  ranges,  traversing  the  present  section 
(d.)  The  Micaceous  ranges  generally  consist,  os  has  been 
stated  in  the  introductory  remarks  on  the  different  classes  of 
rocks  in  the  present  formation,  of  alternate  beds  of  darker  and 
lighter  grey,  more  or  less  micaceous,  quartz  and  granite  veined 
gneiss,  and  grey  micaceous  quartz,  (the  last  occasionally  sub- 
felspathic,)  not  unfrequently  accompanied  with  beds  of  horn* 
blende,  and  larger  veins  or  beds  of  coarse  white  granite. 
Patches  of  hornblende  and  epidote  are  often  disseminated  in 
the  micaceous  rocks  of  these  ranges.  A  remarkable  range 
(d  1)  of  this  kind,  already  referred  to,  extends  nearly  East 
from  Milltown  (North  Stonington)  about  halfway  to  the  East 
line  of  the  State.  This  range  is  about  E.  S.  E.  from  the  nar- 
row band  of  similar  character,  adjoining,  on  the  East,  the  fron- 
tier range  of  fine-grained  felspathic  rock,  E.  N.  E.  of  Lantern 
Hill,  and  is  also  apparently  nearly  in  the  same  East  and  West 
line,  as  the  Micaceous  range  ("^t)  at  Stoddard's  Ferry  (Ledyard,) 
which  it  very  nearly  resembles  in  the  character  of  its  rocks. 
It  consists  of  a  low  rocky  ridge,  broken  by  several  transverse 
valleys,  offering  a  striking  contrast  with  the  smooth  swells  of 
the  more  granitic  rocks  adjoining.  It  includes,  in  one  of  its 
elevations,  near  its  middle  point,  beds  of  a  greenish  pyroxenic 
limestone,  already  referred  to.  It  also  contains  beds  or  veins 
of  the  very  quartzy  granite,  already  noticed  under  the  quartz- 
iferous  range  C?  t.)  Beds  of  dark  green  hornblende  are  fre- 
quent at  its  Western  point,  at  Milltown ;  partly  thick  bedded 
and  sub-porphyritic  (Sienitic.)  This  range,  particularly  at  itt 
Eastern  extremity,  as  already  noticed  under  (c,)  is  immedi- 
ately bordered  by  a  band  of  a  xeddish  very  ftlspathic  rock 
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(class  eu)  This  connezion  of  the  Micaceoos  and  dnartz  ranges 
of  the  present  fonnation  with  a  more  purely  feispathic,  usually 
reddish  variety  of  granitic  rock,  has  already  been  referred  to, 
and  will  be  observed  still  more  strikingly  in  the  Quartz  ranges 
of  Killingly  (Q  3— -4)  The  qu^ciferous  ranges,  connected 
with  the  range  (^  1t,)  in  the  S.  E.  corner  of  North  Stonington, 
and  in  Ilopkinton  (K.  I.,)  may  perhaps  be  connected  with  the 
present,  forming  an  interrupted  series,  continued  in  an  undula- 
ting course.  Easterly. 

The  range  accompanying  the  first  point  (a  1)  of  the  frontier 
felspathic  range,  on  its  E.  border,  has  been  already  noticed  in 
that  connexion.  This  is  apparently  the  Southern  commence- 
ment of  a  more  extended  range  (Q  2,)  continued  N.  through 
the  range  or  tract  (e,)  in  Yoluntown,  and  thence  along  a  valley, 
between  the  frontier  ridge  of  the  present  formation.  East  of 
Plainfield,  occupied  by  (a3— /,)  and  the  high  ridge  of  Sterling 
{g,)  to  the  S.  point  of  the  Western  duarlz  range  of  Killingly 
(Q3.)  The  range  accompanying  (a  1,)  shifts  to  the  East,  in 
the  manner  already  noticed.  A  similar  recession  to  the  East 
is  required  to  bring  this  range  into  connexion  with  the  tract  (e,) 
extending  along  the  confines  of  Yoluntown  and  North  Ston- 
ington,  both  E.  and  W.  of  Pendleton  Hill.  This  tract  (e)  may 
be  regarded  as  a  range  composed  of  a  series  of  alternate  bands 
of  dark  micaceous  quartziferous  gneiss  and  reddish  granitic 
gneiss,  the  two  classes  of  rocks  being,  in  some  parts,  arranged 
in  smaller  alternate  beds,  and  in  others,  in  larger  more  de- 
tached subordinate  ranges.  In  the  former  case,  the  granitic 
gneiss  is  usually  finer  grained,  and  oilen  light  grey  striped,  re- 
sembling more  the  rock  of  the  frontier  range  (a  1,)  with  more 
frequent  veins  of  coarse  red  granite.  Two  larger  parallel 
bands  of  the  micaceous  quartziferous  rock,  with  hornblende, 
occur  on  the  E.  side  of  a  lower  ridge  W.  of  Pendleton  Hill, 
and  on  the  summit  and  Eastern  declivity  of  a  broad  tabular 
ridge,  N.  E.  of  the  latter  point,  are  observed  two  parallel  ranges 
of  diiartz  rock,  corresponding,  in  a  singular  manner,  to  the 
two  Quartz  ranges  in  Killingly.    On  the  summit  of  the  pla- 
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teau,  is  a  range  of  frrey  Quartz  rock,  very  closely  resembling 
that  of  the  Western  ran^e,  in  Killingly,  and  bordered  immedi* 
ately,  both  E.  and  W.,  by  rancres  of  dark  micaceous  quartzif^ 
rous  gneiss.  The  Quartz  rock  of  this  range  is  within  of  a 
reddbh  grey,  but  nearly  white  on  its  weathered  surface.  Its 
grain  is  usually  compactly  fine,  and  it  breaks  in  regular  flat 
jointed  fragments.  Farther  East,  is  a  wide  band  of  a  rather 
coarse  reddish  white  Granitic  rock  (a,)  resembling  that  of  the 
range  {d,)  still  farther  East.  E.  of  this  band,  on  the  W.  side 
of  the  valley  of  the  Asbewaug,  bounding  the  plateau  on  (he 
E.,  is  a  second  range  of  Quartz  rock,  aimoet  precisely  resem* 
bling  that  of  the  Eastern  range  in  Killingly,  being,  like  that, 
characterized  by  a  minute  spicular  light  green  hornblende,  more 
or  less  freely  disseminated.  East  of  the  Ashewaug,  is  a  broad 
band  of  dark  micaceous  quartz  and  granite  veined  gneiss, 
with  hornblende,  adjoining,  on  its  Eastern  border,  the  granitic 
rock  (a)  of  the  range  (d.) 

In  the  N.  W.  part  of  Voluntown,  the  range  or  tract  (c)  trav- 
erses the  valley  of  the  Pachaug  and  its  Western  branch,  there 
becoming  quite  narrow.  I  observed  there  only  the  dark  mica* 
ceoiis  quartziferous  rock,  which  presented  there  frequent  nodules 
of  hornblende  and  epidote.  A  range  of  the  same  Micaceous 
rock  also  occurs  in  the  valley  between  (/*)  and  (^,)  already  no* 
ticed,  between  Plainfield  and  Sterling.  Continuing  in  appa- 
rently the  same  line  farther  north,  we  arrive  at  the  S.  point  of 
the  W^estern  Quartz  range  of  Killingly  (Q  3.)  This  latter 
range  may  be  traced  from  a  point  on  the  Moosup  river,  not  far 
E.  of  the  upper  Factories,  in  Plainfield,  and  apparently  in  the 
line  of  the  valley,  last  noticed,  in  a  direction  nearly  N.  (N.N.E.) 
to  the  valley  of  Five  Mile  river,  E.  of  North  Killingly.  In  the 
vicinity  of  Moosup  river,  it  presents  only  a  series  of  small  beds  of 
Quartz  rock,  alternating  with  a  fine-grained  Granitic  Gneiss } 
but  not  far  N.  a  ridge  commences,  on  the  N.  side  of  Moosuf^ 
Pond,  chiefly  occupied  by  a  wide  range  of  Quartz  rock,  which 
is  continued,  with  occasional  interruptions,  to  the  point  above 
mentioned.    A  valley,  nearly  in  the  line  of  that  farther  S.  coBr^ 
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neeted  with  (e,)  ranges  along  its  E.  side  throughout  the  greater 
part  of  its  extent    The  central  part  of  this  range  consists  chiefly 
of  a  compactly  fine  sub-micaceous  Quartz  rock ;  reddish  grey 
within,  but  nearly  white  on  its  weathered  surface;  generally  very 
even  and  fissile,  with  slight  seams  of  fine  grey  mica ;  occasion- 
ally thick  bedded,  when  it  is  more  dispose  to  cleave  in  jointed 
fragments,  but  more  usually  of  moderate  thickness,  or  quite  thin, 
and  then  often  breaking  in  very  large  even  slabs,  forming  an 
excellent  material  for  flagging.     This  rock  has  been  quarried, 
lo  some  extent,  in  Killingly,  N.  of  the  Ashford  and  Providence 
(Middle  Killingly)  Turnpike.    It  alternates  with,  and  is  bor- 
dered, on  the  sides  of  the  range,  by  a  darker  grey  thinner  more 
micaceous  Quartz  rock,  passing  into  a  dark  grey  Mica  Slate. 
Along  the  Eastern  border  of  this  range,  extends  a  subordinate 
range  of  a  coarse  white  crystalline  Quartz  rock,  seamed  with 
white  and  sometimes  greenish  (talcy)  mica,  with  occasional 
points  of  veined  porphyritic  white  and  red  felspar,  and  more 
frequent  seams  and  nodules  of  epidote.     This  sometimes  al- 
ternates with  a  darker  more  micaceous  quartzy  rock,  with 
hornblende  occasionally  disseminated.       Garnets  sometimes 
occur  in  the  rocks  of  this  subordinate  range.    It  is  sometimes 
separated  from  the  main  Quartz  range  by  a  band  of  a  reddish 
granitic  rock,  usually  much  veined  and  seamed  with  quartz. 
It  may  be  traced  as  far  S.  as  Moosup  river,  but  is  apparently 
of  little  width,  till  N.  of  the  South  Killingly  Turnpike.    In 
the  more  Southern  part  of  its  course,  it  rather  forms  subordi- 
nate beds  in  the  more  felspathic  Granitic  rock,  immediately  ad- 
joining the  Quartz.     North  of  the  Middle  Killingly  Turnpike, 
it  forms  a  wide  range,  traversing  the  valley  West  of  Chesnut 
Hill.    It  is  apparently  continued  in  the  while  mica  seamed 
Quartz,  noticed  on  the  W.  border  of  the  present  formation,  E. 
of  Thompson.     The  present  Quartz  range  apparently  termi- 
nates in  a  narrow  band  of  a  thin  grey  micaceous  Quartz  rock, 
traversing  the  plain  on  the  E.  side  of  Five  Mile  river,  near  the 
Kne  of  Killingly  and  Thompson,  and  quite  on  the  W.  border 
of  the  formation.    This  range  is  bordered,  at  least  in  a  part  of 
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its  cottTse,  particularly  in  its  S.  part,  in  Plainfield,  by  a  fine- 
grained, even,  reddish  felspathic  gneiss,  marked  by  very  fine 
light  grey  sub-micaceous  seams ;  sometimes  thin  and  fissile, 
like  the  duartz  rock ;  at  other  times,  as  in  the  vicinity  of 
Moosup  river,  thicker,  and  breaking  in  regular  blocks  and  frag- 
ments, often  with  dark  purple  stained  cleavage  seams.  This 
rock  is  quarried  in  the  latter  situation,  by  means  of  its  cleav- 
age seams,  and  has  been  used  in  the  construction  of  the  facto- 
ries in  that  vicinity.  The  thicker  bedded  Quartz  rock,  in  the 
Northern  part  of  the  present  range,  in  Killingly,  is  also  quar- 
ried by  means  of  its  cleavage  seams,  and  is  used  in  the  same 
manner  in  building.  In  the  line  of  this  range,  S.  of  the  Mid- 
dle Killingly  Turnpike,  a  bed  of  opaque  white,  rather  thinly 
fissile  duartz  rock  was  exposed  by  excavation,  which  had  suf- 
fered a  partial  decomposition ;  the  surface  of  its  layers  being 
covered  with  a  fine  white  powder,  probably  derived  from  the 
decomposition  of  its  mica  seams.  This  is  generally  known  as 
the  Porcelain  rock,  in  that  vicinity. 

The  Eastern  duartz  range  of  Killingly  (d4)  extends  along 
the  W.  side  of  the  summit  of  the  high  ridge  in  (§*,)  ranging  N. 
from  Sterling  along  the  E.  border  of  the  State,  at  least  from 
the  N.  E.  corner  of  Plain  field,  in  a  line  not  far  E.  of  South 
Killingly  meeting-house,  to  the  falls  at  Eastfield,  whence  it  is 
continued  N.  along  the  ridge  of  Chesnut  Hill  to  the  North  Kil- 
lingly Turnpike.  It  there  apparently  bends  E.  into  Rhode 
Island,  at  a  point  nearly  E.  of  the  Easterly  bend  of  the  West- 
ern border  of  the  present  formation,  adjoining  the  valley  of 
Five  Mile  river,  in  North  Killingly.  This  range  generally  con- 
sists of  a  rather  thick  light  grey  duartz  rock,  of  similar  grain 
with  that  of  the  preceding  range,  and  usually  filled  with  a  nxi- 
nutely  spicular  light  green  Hornblende.  It  is  rarely  as  per- 
fectly even,  as  that  of  the  preceding  range,  and  is  often  very 
regularly  grooved  or  fiuted,  in  a  longitudinal  direction,  on  the 
surface  of  its  layers.  It  is  occasionally  very  decomposable,  as 
at  the  North  Killingly  Turnpike,  from  the  presence  of  its  spicu- 
lar Hornblende,  or  of  minutely  disseminated  pyrites.    This 
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rock  is  accompaoied,  as  in  the  former  range,  with  alternations 
of  a  thinner  more  micaceous  Quartz  rock,  or  quartzose  Mica 
Slate,  and  sometimes  with  thin  interposed  layers  of  red  felspar. 
This  range  is  bordered,  particularly  on  its  E.side,  from  Eastfield 
Northward,  by  a  band,  there  of  considerable  width,  of  a  fine- 
grained reddish  felspathic  gneiss,  generally  very  ferruginous 
and  decomposable ;  partly  grey  striped,  like  that  adjoining  the 
preceding  range,  and  partly  thicker  bedded,  and  of  a  uniform 
light  reddish  grey,  frequently  with  strong  red  or  yellow  ferru- 
ginous stains.  This  rock,  particularly  as  it  approaches  the 
Quartz  range  on  the  West,  presents  alternate  stripes  or  bands 
of  a  darker  grey  more  micaceous  and  quartzy,  thinner  fissile 
Tariety,  often  exhibiting  in  its  layers,  the  peculiar  undulations 
or  fiutings,  observed  in  the  adjoining  Quartz  range.  These  are 
marked  by  stronger  mica  seams  than  the  general  surface  of  the 
layers,  and  in  the  more  felspathic  rocks  of  this  range,  similar 
detached  parallel  seams  of  dark  mica,  usually  quite  small,  may 
also  be  noticed.  At  a  point  S.  S.  E.  of  the  Southern  point  of 
the  present  range,  as  above  indicated,  traces  of  its  apparent 
continuation  may  be  observed  in  the  S.  end  of  a  diluvial-cov- 
ered ridge,  just  W.  of  the  Quantock  Factory,  in  Sterling  (Q?) 
The  surface  is  there,  in  part,  thickly  covered,  as  if  in  place,  by 
regular  jointed  fragments  of  a  light  grey  Quartz  rock,  rather 
resembling  that  of  the  Western  range,  but  with  the  light  green 
spicular  hornblende  of  the  Eastern  range  occasionally  dissem< 
inated. 

The  Micaceous  and  Quartziferous  ranges,  to  which  I  have 
given  so  much  space  in  the  preceding  detail,  occupy  compara- 
tively a  small  space  in  tlie  whole  formation,  which  is  strongly 
marked  by  the  predominance  of  felspar  in  its  rocks,  justly  en- 
titling it  to  the  character  of  a  Granitic  formation.  Still,  with 
few  exceptions,  the  parallel  or  stratified  structure  of  its  rocks 
is  very  obvious. 

B. 

Under  this  head,  is  included  a  group  of  formations  or  ranges, 
occupying  the  greater  part  of  the  Eastern  Primary,  W.  of  Con- 
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necticut  river,  and  N.  of  the  limits  of  the  preceding  formation 
(A,)  and  also  two  small  tracts  on  the  E.  side  of  that  river,  one 
between  Portland  and  MiddleHaddam,  and  another  S.  of  the  lat- 
ter place.  I  shall  also  notice,  in  this  connexion,  from  its  peculiar 
relations  to  one  or  two  of  the  members  of  the  present  group,  a 
range  (*)  already  referred  to  under  the  preceding  formation 
(A3  3.)  The  different  members  of  this  division  are  apparently 
arranged  in  a  manner,  which  I  have  not  distinctly  observed  in 
any  other- part  of  either  the  Eastern  or  Western  Primary,  but 
which  would  here  seem  to  be  sufficiently  obvious.  This  ar- 
rangement apparently  consists  of  a  central  nucleus  of  Granitic 
Gneiss,  surrounded  by  narrow  concentric  ranges  of  various 
character.  This  concentric  arrangement  is  most  clearly  indi- 
cated by  a  range  immediately  adjoining  the  granitic  nucleus, 
characterized  by  the  almost  constant  presence  of  anthophyllite, 
which  I  have  distinctly  traced  through  nearly  the  entire  circle 
enclosing  the  granitic  centre.  The  particulars  of  this  arrange- 
ment will  be  more  fully  exhibited,  in  the  detailed  account  of 
the  different  parts  composing  the  present  group,  beginning  with 
the  most  central,  and  proceeding  successively  to  the  exterior 
formations. 

1.     The  Central  Granitic  Formation  (Gneiss.) 

This  extends  from  near  the  South  line  of  Middletown,  on 
the  West  bank  of  Connecticut  river,  on  the  North,  to  a  point 
nearly  half  way  between  Killingworth  and  Clinton,  on  the 
South ;  and  on  the  line  of  the  Essex  Turnpike,  from  near  North 
Madison  meeting-house  on  the  West,  at  least  to  Winthrop  vil- 
lage (Saybrook,)  on  the  East.  It  presents,  in  the  whole,  an 
oval  outline,  rather  wider  towards  the  South.  The  Turnpike 
from  Clinton  to  Higganum  village  (Haddam,)  traverses  it  from 
the  latter  place  to  its  Southern  limit,  passing  rather  East  of 
its  longest  diameter,  namely,  that  from  North  to  South.  At 
its  Northern  extremity,  this  formation  crosses  the  Connnec- 
ticut,  and  occupies,  to  a  small  extent,  the  Western  point  of 
Haddam  Neck,  opposite  Higganum. 
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The  predominant  rock  throughout  this  extent,  is  a  light  or 
dark  grey  Granitic  or  sub-granitic  Gneiss,  with  white  felspar, 
and  more  or  less  distinctly  marked  seams  of  black  mica. 
These  last  have  a  character  not  entirely  peculiar  to  this  form- 
ation, but  perhaps  more  strikingly  exhibited  in  it  than  in  any 
other.  The  scales  of  mica  are  so  arranged  in  these  seams,  as 
to  present  between  them  small  round  points  of  white  felspar, 
giving  to  the  surface  of  the  layers  a  peculiar  mottled  appear- 
ance. This  character  is  observable,  but  in  a  less  remarkable 
degree,  in  the  granitic  gneiss  of  the  preceding  formation,  and  in 
that  of  some  other  formations  in  the  Eastern  Primary,  particu- 
larly in  that  of  a  Granitic  range  (G  4,)  extending  along  the  East 
side  of  the  Bolton  range  of  Mica  Slate  (C  3.)  Indeed,  it  may  be 
regarded  as  a  genera]  distinctive  character  of  the  Eastern  Prima- 
ry, as  contrasted  with  the  Western,  and  may  be  observed  even 
in  the  structure  of  its  micaceous  and  hornblendic  rocks,  particu- 
larly in  the  micaceous  gneiss,  accompanying  (A,)  and  in  the 
peculiar  micaceous  gneiss  of  (E 1.) 

The  granitic  rock  of  this  formation  varies,  from  the  variable 
proportion  of  its  mica  seams,  from  a  nearly  pure  white,  thick 
bedded  felspathic  gneiss,  to  a  dark  mica-seamed  more  fissile 
gneiss,  passing  into  a  thin  sub-micaceous  gneiss.  These  differ- 
ent varieties  sometimes  occur  together  in  alternate  beds,  and 
sometimes  characterize  different  subordinate  ranges.  Occasion- 
ally beds,  and  even  small  subordinate  Tanges  occur  in  this  form- 
ation, of  a  granitic  gneiss  with  red  felspar.  This  generally  pre- 
sents a  finer  grained,  white  felspathic  ground,  with  the  red  fel- 
spar distributed  in  the  form  of  small  coarser  parallel  granite 
veins,  or  in  veined  porphyritic  nodules  ;  but  in  some  instances, 
beds  of  a  rather  fine-grained  uniform  red  felspathic  rock  occur, 
similar  to  the  corresponding  variety  of  the  preceding  forma- 
tion. This  latter,  particularly,  is  characterized  by  dissemina- 
ted magnetic  iron.  The  reddish  veihed  variety  more  gene- 
rally occurs  on  the  borders  of  the  formation,  particularly  on 
its  Western  border,  where  it  forms  quite  a  distinct  band  ad- 
joining the  Anthopbyllitic  formation  (2.)    A  range  of  a  sim* 
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ilar  kind  also  occurs  near  the  middle  of  the  formation,  in  the 
line  of  the  Higganum  Turnpike  in  Killingworth,  characterized 
by  a  very  light  grey  ground,  weathering  nearly  white,  with 
small  tortuous  veins  and  larger  beds  of  red  felspar  granite; 
West  of  this,  adjoining  the  Hammonasset,  and  extending  N. 
through  the  N.  W.  part  of  Killingworth,  is  another  range, 
characterized  by  a  darker  grey,  more  strongly  mica  seamed 
variety,  with  disseminated  hornblende,  resembling  nearly 
the  peculiar  rock  of  the  Sub-granitic  formation  (4.)  East  of 
Killingworth,  towards  the  Eastern  border  of  the  formation,  is 
a  range  of  a  lighter  grey  white  felspathic  variety,  with  fre- 
quent beds  or  veins  of  coarse  white  granite,  and  with  garnets 
disseminated.  The  latter  indeed  occur  not  unfrequently  in 
the  granitic  gneiss  throughout  the  whole  formation.  On  the 
Southern  border  of  this  formation,  S.  E.  of  Killingworth,  ex- 
tends a  range  of  a  coarse,  usually  light  grey  granitic  gneiss, 
very  contorted  in  its  structure,  abounding  in  small  irregular 
veins  and  nests  of  coarse  and  fine  white  felspar  granite,  and 
with  grains  and  nodules  of  magnetic  iron  frequently  dissem- 
inated. This  rock  sometimes  resembles  a  coarse  white  gran- 
ite, but  with  occasidhal  parallel  seams  of  dark  mica,  and  with 
interrupted  bands  or  isolated  patches  of  dark  micaceous  gneiss 
and  hornblende.  The  granitic  gneiss,  at  the  Northern  ter- 
mination of  the  formation,  in  the  vicinity  of  Higganum,  is 
generally  very  light  grey,  and  white  felspathic,  with  occa- 
sional thick  beds  of  a  still  more  felspathic  variety,  as  on  the  E. 
side  of  the  Trap  Dike,  at  Cedar  Hill,  where  it  breaks  in  large 
regular  jointed  fragments. 

The  more  granitic  rock  of  the  formation  not  unfrequently 
alternates  with  a  darker  grey  thin  sub-micaceous  gneiss,  and 
occasionally  with  a  dark  thinly  schistose  Hornblende ;  the 
lattet  sometimes  forming  subordinate  ranges,  accompanied 
with  beds  of  coarse  white  granite.  Beds  of  a  dark-green, 
thick  bedded,  porphyritic  veined  Hornblende  rock,  with  py- 
roxene, garnets  and  iron  pyrites  disseminated,  •  occur,  appa- 
rently in  a  oarrow  range,  along  the  East  border  of  the  fbrmar 
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lion  in  the  Souih  of  Haddam  and  the  North  West  part  of  Say* 
brook.  The  garnets  in  this  rock  are  light  red,  and  usually 
Tery  small,  and  are  grouped  in  small  interrupted  veins  and 
detached  nodules,  but  rarely  singly  disseminated.  Small  veins 
of  a  rather  coarse  bluish  white  felspathic  granite  occur  in  this 
rock|  with  large  crystals  of  hornblende  disseminated.  This 
thicker  bedded  variety  sometimes  alternates  with  a  thinner 
schistose  sub-porphyritic  black  Hornblende,  usually  very  de- 
composable. The  rock  of  this  formation,  particularly  the 
more  micaceous  varieties,  is  frequently  very  decomposable  and 
ferruginous.  This  apparently  characterizes  a  range  extend- 
ing along  the  ridge  S.  of  Higganum,  from  the  S.  W.  corner  of 
Haddam,  to  a  point  S.  E.  of  that  village.  The  more  granitic 
varieties  ore  often  well  suited  for  quarrying,  particularly  the 
light  grey  variety,  adjoining  the  Connecticut,  and  the  darker 
sub-hornblendic  variety,  near  the  Hammonasset. 

The  direction  of  the  strata  apparently  conforms,  in  general, 
to  the  outline  of  the  formation.  This  is  more  especially  re- 
markable in  the  ridges  at  its  Northern  extremity,  which  appear 
to  curve  round  concentrically  from  N.  E.  on  the  West,  to 
S.  E.  on  the  East ;  the  valley  of  the  East  branch  of  Hig- 
ganum river  traversing  nearly  the  middle  of  the  arc.  The 
exterior  ridge  of  the  formation  here  apparently  crosses  the 
Connecticut,  from  Maromus  (Middletown)  to  Haddam  Neck, 
and  again  to  the  West  bank  of  that  river,  between  Higganum 
and  Haddam  meeting-house,  while  the  next  most  considerable 
ridge  bends  round  within  the  preceding,  S.  of  Higganum 
village.  The  S.  Eastern  part  of  tlie  formation  forms  on  ex- 
tensive plateau,  traversed  by  the  Clinton  and  Higganum  Turn- 
pike. Throughout  the  greater  part  of  its  extent,  the  rock 
lies  nearly  horizontally,  with  an  undulating  surface  to  its 
strata,  presenting  no  distinct  direction  or  dip.  This  is  partic- 
ularly observable  in  the  white  granite  veined  range  on  its 
Southern  border.  In  the  ridges,  curving  round  from  West  to 
East,  in  the  Northern  part  of  the  formation,  the  dip  is  gene- 
rally moderate  Northerly,  from  the  centre  outward. 
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The  S.  Eastern  Trap  Dike,  connected  with  the  Eastern 
Primary,  enters  this  formation  in  the  N.  W.  part  of  Killing* 
worth,  where  it  ranges  Easterly.  It  then  hears  N.  through 
the  Western  part  of  Haddam,  to  the  West  bank  of  the  Connec- 
ticut, at  Higganum  Ferry,  and  reappearing  in  connexion  with 
the  granitic  rock  of  this  formation,  on  the  opposite  side  of  the 
river,  soon  enters  the  adjoining  Anthophyliitic  formation  (2.) 

2.     The  Anthophyliitic  Formation  (Gneiss.) 

« 

This  forms  a  narrow  range,  apparently  encircling  the  prece- 
ding formation,  at  least  on  every  side  except  the  South,  and  even 
there  it  may  be  satisfactorily  traced  for  a  considerable  part  of  the 
distance.  The  above  name  has  been  given  it  from  the  abun- 
dance of  Anthophyllite  found  in  certain  varieties  of  its  rocks 
throughout  nearly  its  whole  extent,  so  far  as  I  have  examined 
it.  This  formation  first  appears  distinctly  on  the  West,  not 
far  North  of  Guilford  borough,  where  it  forms  a  comparatively 
wide  range  on  both  sides  of  Guilford  river.  It  extends,  how* 
ever,  apparently  farther  W.,  along  the  ridge  of  Moose  Hill, 
to  a  point  at  least  three  miles  from  Guilford,  in  the  North- 
ern part  of  the  range  (tt,)  noticed  under  the  first  section  (1) 
of  the  Granitic  formation  (A.)  The  rock  in  that  direction  stri- 
kingly resembles  that  of  the  present  formation,  although  I 
4id  not  there  observe  the  presence  of  anthophyllite.  From 
the  point  above  mentioned.  North  of  Guilford  borough,  this 
formation  extends  N.  N.  Easterly,  in  an  apparently  uninter^ 
rupted  range,  along  a  line  West  of  the  North  meeting-house  in 
Madison,  through  Black  Rock,  in  the  N.  part  of  that  town, 
and  through  the  N.  W.  corner  of  Killingworth,  the  S.  E.  cor- 
ner of  Durham,  and  the  N.  W.  corner  of  Haddam,  to  Mar 
romus,  in  the  S.  E.  corner  of  Middletown.  It  then  bean 
around  East  and  S.  East,  in  the  same  uninterrupted  rangOi 
crossing  the  Connecticut  to  Haddam  Neck,  and  again  to  its 
West  bank  at  Haddam  meeting-house,  and  is  farther  con- 
tinued in  a  more  Southerly  direction,  through  Haddam,  and 
by  the  West  side  of  Cedar  Pond  (Chesteri)  at  )east  to  tl}e 
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Essex  Turapike,  obout  a  mile  East  of  Winthrop  village  (Say- 
brook.)  In  all  the  sections  which  I  have  made  in  this  part  of 
the  country,  I  have  uniformly  found  the  formation  strongly 
marked,  within  the  limits  here  represented.  The  mode  in 
which  I  have  prosecuted  the  survey,  by  sections  from  West 
to  East,  has  not  offered  me  the  same  opportunity  for  deter- 
mining its  continuity,  along  the  Southern  border  of  the  pre- 
ceding formation  (1;)  still  I  have  observed  satisfactory  tra- 
ces of  it,  in  a  number  of  points,  North  of  Madison,  Clinton 
and  Westbrook.  In  these,  either  the  Anthophyllitic  rock  it- 
aolf  was  distinctly  observed,  or  other  rocks  occurred,  closely 
resembling  those  which  alternate  with  the  latter,  within  the 
undoubted  limits  of  the  formation.  The  circular  arrange- 
ment of  this  formation,  around  the  preceding,  as  a  central 
nucleus,  thus  appears  to  be  capable  of  almost  complete  demon- 
stration. Other  instances,  of  a  less  remarkable  kind,  occur 
both  in  the  Eastern  and  Western  Primary ;  particularly  in  the 
arrausement  of  the  Granitic  basins  connected  with  the  forma- 
lion  (Ci,)  in  the  latter.  The  present  formation  is,  perhaps,  on 
the  whole,  more  strongly  marked  by  the  peculiar  character  of 
its  rocks,  and  by  its  accompanying  minerals,  than  any  other,  in 
either  the  Eastern  or  Western  Primary ;  thus  rendering  the 
determination  of  its  extent  and  arrangement  more  easy  and 
obvious. 

This  formation  consists  of  a  group  of  Granitic  and  Mica- 
ceous rocks,  distinguished  as  well  by  their  very  peculiar  char- 
acter, as  by  the  presence  of  Anthophyllite  in  some  o(  its  mem- 
berSw  The  more  granitic  rocks  of  the  formation  are  partly 
extremely  dne-grained  and  even,  either  light  grey,  marked  by 
very  delicate  parallel  seams,  or  nearly  uoilbrmly  white  fel- 
qMUhic^  both  occasionally  with  parallel  Teins  and  patches,  more 
coarsely  granitic  :  and  partly  coarser  grained  and  less  even, 
with  parallel  seazxts  or  dakes  of  a  dark  grey,  sometimes  green- 
ish mica.  The  MLcaceoos  locks  o^'  the  Ibrmation  are  also 
IttTtly  iine>-gTaiaed>  dark  grey^  and  unitbrm  in  their  structure, 
and  portly  cvxu;^!  ^raiueiL  cAm  rery  tortuousi  with  seaizfi  of  a 
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coarse  flaky,  dark  greenish  mica.    Both  varieties  are  not  unfre- 
quently  siib-hornblendic,  particularly  the  finer  grained. 

The  Anthophyllite  is  found  in  certain  rocks,  both  of  the  gran- 
itic and  micaceous  classes,  and  corresponds  in  its  character  with 
that  of  the  rock  in  which  it  is  included.  Two  varieties  of  this 
mineral  may  be  noticed ;  one  of  a  dark  hair-brown,  varying  to 
dark  green  or  black,  and  coarse-grained,  forming  large  parallel 
seams  or  patches,  with  the  peculiar  flower-like  character  of  the 
mineral  in  great  perfection ;  the  other  of  a  light  straw  colour, 
and  more  or  less  minutely  spicular,  occurring  in  seams,  or  dis- 
seminated (sometimes  in  great  abundance,)  and  often  very  near- 
ly resembling  the  spicular  hornblende  in  the  Eastern  Quartz 
range  in  Killingly.  The  coarser  variety  accompanies  some  of 
both  the  granitic  and  micaceous  rocks  of  coarser  grain,  above 
noticed,  sometimes  in  parallel  seams  between  the  layers  of  the 
rock,  and  sometimes  in  detached  parallel  patches,  which  are 
occasionally  arranged,  by  a  series  of  lateral  shifts,  in  a  direction 
obliquely  transverse  to  the  line  of  stratification.  These  patch- 
es of  anthophyllite  are  sometimes  accompanied  with  groups 
of  small  light  red  garnets,  in  a  fine  white  granitic  ground.  The 
fine-grained  variety  is  found  only  in  the  fine-grained  more 
granitic  rocks  of  the  formation,  particularly  the  uniform  white 
felspathic  variety ;  its  place  being  apparently  supplied  in  the 
fine-grained  micaceous  rocks,  by  a  corresponding  minutely 
spicular  dark  hornblende.  Alternate  beds  occur,  in  connex- 
ion with  the  anthophyllitic  rocks  of  the  formation,  of  a  uni- 
form light  grey,  coarsish  grained,  thick  sub-granitic  gneiss,  and 
a  similar  dark  grey,  finer  grained  sub-micaceous  gneiss,  in 
neither  of  which  have  I  observed  the  presence  of  anthophyl- 
lite. These  are  usually  very  decomposable  and  ferruginou8| 
from  disseminated  pyrites.  This  remark  is  also  true  of  the 
rocks  of  this  formation  generally,  particularly  of  the  fine- 
grained micaceous  and  granitic  rocks ;  the  latter  being  most 
usually  stained  with  bright  yellow  or  orange  tints,  and  the  for- 
mer presenting  seams  of  steel  blue  or  purple.    The  surface  of 

the  more  ferruginous  rocks  of  the  formation  occasionally  pre- 
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sents  extensive  efflorescenses  of  white  copperas.  This  was 
observed,  in  a  remarkable  manner,  on  the  rocks  near  the 
source  of  the  W.  branch  of  the  Hammonassett. 

Beds  of  Hornblende  are  not  unfrequent  in  the  present  forma- 
tion, particularly  in  connexion  with  the  dark  micaceous  sub- 
hornbiendic  gneiss.  The  Hornblende  of  these  beds  is  usually 
less  schistose  than  that  in  the  ranges  (t — t,)  afterwards  noticed, 
accompanying  the  present  formation,  as  lateral  appendages,  on 
the  East  and  West,  and  like  the  dark  sub-hornblendic  gneiss, 
with  which  it  is  associated,  is  often  thick  bedded,  and  very  de- 
composable, presenting  a  rounded  surface  to  its  beds,  like  that 
generally  characteristic  of  the  primary  limestones.  Beds  or 
veins  of  coarse  white,  and  more  rarely  reddish  Granite,  are 
abundant  in  some  parts  of  the  formation,  particularly  in  that 
part  of  it  passing  through  Haddam,  by  the  meeting-house.  In 
some  parts  of  the  formation,  especially  towards  the  S.  W.,  beds 
of  white  granite  occur,  with  large  nests  or  patches  of  a  singu- 
lar coarse  graphic  structure,  apparently  peculiar  to  the  for- 
mation. This  variety  was  observed  at  Nut  Plains,  N.  E.  of 
Guilford  borough,  and  in  Black  Rock  (North  Madison,)  West  of 
the  Hammonassett.  The  coarse  white  talcose  granite  of  Had- 
dam, abounding  in  rare  minerals  (chrysoberyl,  iolite,  pinite,) 
is  also  situated  within  the  limits  of  the  present  formation.  The 
formation  is  also  characterized,  throughout  a  considerable  part 
of  its  extent,  by  seams  of  a  fine  black  tourmaline,  occurring  in 
granitic  gneiss,  arranged  in  a  zig-zag  form,  in  lines  obliquely 
transverse  to  the  direction  of  the  stratification,  and  resembling 
in  that  respect,  the  arrangement  of  the  darker  variety  of  antho- 
phyllite,  above  noticed.  This  obliquely  transverse  arrange- 
ment is  also  observable  in  a  peculiar  rather  fine-grained  blue- 
ish  white  felspathic  rock,  with  a  very  tortuous  but  distinctly 
parallel  structure,  characterized  by  detached  ^contorted  seams 
or  patches  of  coarse  dark  green  mica,  often  succeeding  each 
other  in  the  same  manner  as  the  patches  of  anthophyllite. 
Large  crystals  of  black  tourmaline  are  not  unfrequent  in  the 
granite  of  this  formation,  particularly  in  that  of  Haddam. 
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Magnetic  iron,  in  large  crystals,  occurs  in  white  granite  in  this 
formation,  both  in  North  Madison  and  Haddam.  Beds  of  a  light 
grey,  rather  coarse-grained,  thick  sub-granitic  gneiss,  abound- 
ing in  garnets,  occasionally  occur,  particularly  near  its  Eastern 
border,  towards  the  S.  W.,  as  at  Nut  Plains,  N.  E.  of  Guilford. 
This  rock,  from  its  softness,  is  easily  dressed,  but  is  apparently 
too  decomposable  to  promise  much  durability.  It  is  charac- 
terized by  rather  thick  light  grey  micaceous  seams,  in  which 
the  garnets  are  usually  included,  marked  by  elongated  scales 
of  shining  black  mica,  giving  to  them  a  peculiar  aspect.  A 
fine-grained  thin  even  felspathic  gneiss  occurs  in  different 
parts  of  this  formation,  with  similar  elongated  scales  of  dark 
greenish  mica,  very  sparsely  disseminated. 

Along  the  E.  side  of  that  part  of  the  formation,  S.  W.  of  the 
Hammonassett,  is  a  large  band  or  subordinate  range  (t,)  appa- 
rently wider  towards  the  South,  extending  through  North  Mad- 
ison, and  the  adjoining  part  of  Guilford,  farther  S.  W.,  which 
may  be  considered  intermediate  between  the  present  and  the 
preceding  formation  (1.)  I  have  not  noticed  the  presence  of 
anthophyllite  within  its  limits,  but  the  general  character  of 
its  rocks  corresponds  more  or  less  nearly  to  that  of  the  rocks 
of  the  present  formation.  Granitic  Gneiss  is  the  predominant 
rock  throughout  this  subordinate  range,  but  with  more  fre- 
quent alternations  of  dark  Micaceous  Gneiss  and  Homblendei 
than  in  the  preceding  formation  (1.)  Generally  the  rock  im- 
mediately accompanying  these  alternations,  is  finer  grained, 
and  more  ferruginous  and  decomposable  than  that  more  re- 
mote. The  more  common  granitic  rock  of  this  range  is  usu- 
ally finer  grained  than  that  of  the  preceding  formation  (1,)  and 
at  the  same  time  more  evenly  arranged,  usually  with  white^ 
sometimes  reddish  felspar  in  thicker  layers,  with  thinner  seams 
of  dark  or  light  grey  mica.  Beds  or  subordinate  ranges  occa- 
sionally occur  of  a  very  felspathic  variety,  nearly  pure  white,  on 
its  weathered  surface.  The  Hornblende  of  this  range  is  gen- 
erally fine-grained  and  thinly  schistose.  Along  the  Eastern 
border  of  this  range,  extends  a  ban4  of  considerable  width| 
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particularly  towards  the  S.,  of  a  thin  grey  micaceous  very  fer- 
ruginous gneiss,  occasionally  with  plumbago  disseminated. 
This  is  very  decomposable,  particularly  in  the  S.  part  of  its 
course,  between  N.  and  S.  Madison,  where  very  few  ledges  ap- 
pear upon  the  surface.  On  the  West  side  of  this  band,  not  far 
East  of  North  Madison  meeting-house,  occurs  a  variety  of  less 
ferruginoiis  grey  sub-granitic  gneiss,  full  of  small  lenticular 
white  felspathic  nodules,  uniformly  line-grained  and  very  hard, 
arranged  in  a  parallel  direction  in  the  rock,  like  interrupted 
beds  of  granite,  in  miniature.  This  rock  is  accompanied  with 
alternate  beds  and  seams  of  a  light  red  fine-grained  garnetife- 
rous  quartz.  In  the  line  in  which  I  have  supposed  the  An- 
thophyllitic  formation  to  be  continued  around  the  S.  end  of 
the  preceding  formation  (1,)  beds  of  a  coarse  grey  sub-mica- 
ceous gneiss  occur,  with  felspathic  nodules,  similar  to  those 
just  mentioned,  and  with  other  smaller  ones,  resembling  the 
talcose  quartzy  nodules  noticed  in  connexion  with  the  Quartzif- 
erous  ranges  (A  3  7  f — ^ff.)  This  rock  sometimes  also  includes 
thin  detached  layers  of  quartz  with  parallel  seams  of  white 
fibrous  talc,  and  alternates  with  darker  more  micaceous  bands, 
with  garnets. 

Another  range  (t,)  usually  of  moderate  width,  may  be  tra- 
ced along  the  Western  border  of  the  Anthophyllitic  forma- 
tion, at  least  from  Guilford  river,  on  the  S.  W.,  to  the  Connect- 
icut in  Maromus,  and  may  be  even  still  farther  traced,  adjoin- 
ing that  formation,  on  the  N.  and  E.,  across  Haddam  Neck, 
again  to  the  West  bank  of  the  Connecticut  near  Haddam  court- 
house, and  thence  S.  apparently  to  the  vicinity  of  Cedar  Pond 
(Chester.)  I  shall  at  present  only  consider  that  part  of  it  on 
the  West,  from  Guilford  to  the  Connecticut,  in  Maromus.  This 
subordinate  range  consists  of  a  thin  even  light  grey  sub-mica- 
ceous Gneiss,  abounding  in  beds  of  Hornblende,  and  also  with 
beds  of  coarse  granite  and  granitic  gneiss ;  tbe  latter  usually 
very  fine-grained  and  even.  The  granite  of  this  range  is  usu- 
ally very  coarse-grained  and  white  felspathic,  occasionally  with 
veins  of  blue  and  white  quartz,  and  with  large  crystals  of  black 
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tourmaline,  as  in  the  vicinity  of  Essex  Turnpike  (North  Guil- 
ford.) Farther  S.,on  the  E.  side  of  Guilford  river,  and  on  the  im- 
mediate Western  border  of  the  Anthophyllitic  formation,  smaU 
bands  of  fine-grained  black  Tourmaline  rock  are  met  with, 
adjoining  veins  of  crystalline  quartz  associated  with  coarse 
white  granite.  The  Hornblende  rock  of  this  range,  like  that 
of  the  Eastern  range  (t,)  is  generally  fine-grained  and  thin- 
ly schistose.  Sometimes  it  presents  seams  of  a  coarser  or 
finer  spicular  black  hornblende,  the  coarser  resembling  an- 
thophyllite  in  structure,  and  both  often  exhibiting  a  re- 
ticulated arrangement.  It  sometimes  includes  thin  parallel 
stripes  of  very  fine  white  felspar  and  light  yellow  epidote.  In 
that  part  of  the  present  range,  extending  at  least  from  the  Dur- 
ham and  Madison  Turnpike,  West  of  Black  Rock,  to  the  Con- 
necticut, in  Maromus,  there  occur,  usually  in  its  central  part, 
beds  of  a  very  fine-grained,  even,  dark  grey  Micaceous  Gneiss, 
with  still  more  minutely  fine-grained  stripes  of  a  beautiful  red 
colour,  and  others  equally  fine,  of  a  light  blue.  This  rock 
alternates  with  the  thin  light  grey  Gneiss  of  the  range,  and 
with  a  dark  thinly  schistose  Hornblende.  I  have  observed  it 
in  all  the  sections  I  have  made  within  the  limits,  above  speci- 
fied, and  also  on  Haddam  neck,  adjoining  the  Anthophyllitic 
formation  on  the  N.  East,  and  on  the  Western  border  of  the 
formation  (G  2,)  N.  E.  of  Portland  village.  It  occurs,  too,  oa 
the  East  side  of  East  river,  N.  E.  of  Guilford  borough,  in  the 
interval  between  the  Anthophyllitic  formation  and  the  adjoining 
Granitic  range  (t)  on  the  £!ast,  and  is  perhaps  allied  there  to  the 
garnetiferous  quartz  in  the  latter  range,  E.  of  North  Madison* 
Beds  occasionally  occur,  on  both  the  Eastern  and  Western 
borders  of  the  present  range  (t,)  of  a  coarser  and  thicker  dark 
Hornblende,  with  nodules  of  epidote ;  sometimes  anthophyllitic 
in  its  structure,  particularly  in  thin  interposed  seams,  and  some- 
times with  alternate  bands  of  a  coarse  tortuous  dark  green 
noicaceous  gneiss.  At  a  point  W.  of  Higganum,  this  rock  is 
accompanied  by  a  light  grey  even  sub-granitic  gneiss,  with  in* 
terposed  flakes  or  patches  of  fine  dark  mica,  giving  the  rock  a 
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peculiar  aspect.  A  similar  rock  occurs  in  the  range,  already 
'alluded  to  as  a  probable  continuation  of  the  present,  on  the 
E.  side  of  the  Anthophyllitic  formation  in  Haddam. 

The  present  formation  may  apparently  be  traced  E. — ^W., 
around  the  Southern  border  of  the  preceding  formation  (1,) 
passing  N.  of  Madison  village  (1 — 2  miles,)  where  it  is  marked 
by  the  peculiar  rock  with  felspathic  and  talcose  quartzy  nodulesi 
and  more  rarely  by  the  presence  of  anthophyllite,  and  farther  E., 
by  the  gate  on  the  Higganum  Turnpike,  N.  of  Clinton  borougbi 
where  it  presents  an  extensive  series  of  the  most  peculiar  rocks 
of  the  formation,  some  of  them  abounding  in  anthophyllite, 
and  usually  very  ferruginous,  with  large  bedsof  dark  hornblende, 
often  very  decomposable,  when  more  immediately  adjoining 
the  formation  (1,)  on  the  North.  The  rocks  of  the  present  for- 
mation there  apparently  form  a  process  extending  N.  into  the 
preceding  formation  (1,)  on  both  sides  of  the  turnpike.  N.  of 
Westbrook,  a  range  of  rocks  resembling  those  accompanying 
the  present  formation,  but  in  which  I  have  observed  no  distinct 
traces  of  anthophyllite,  occurs  near  where  this  formation  ap- 
parently bends  N.  towards  the  point,  already  indicated,  on  the 
Essex  Turnpike. 

The  S.  Eastern  Trap  Dike,  in  the  Eastern  Primary,  enters 
the  present  formation,  on  the  S.  W.,  at  the  summit  of  the  ridge, 
E.  of  Q^uonipaug  Pond  (North  Guilford,)  whence  it  crosses  it, 
in  a  nearly  Easterly  direction,  parallel  to  the  road  leading  to 
Black  Rock  meeting-house,  on  the  South,  and  after  having  trav- 
ersed the  N.  part  of  the  Granitic  formation  (1,)  again  crosses  it, 
in  a  N.  N.  E.  direction,  on  Haddam  Neck,  S.  of  Middle  Had- 
dam. 

3.    A  Micaceatis  Formation  (Gneiss.) 

This  forms  a  band,  usually  of  moderate  width,  extending 
along  the  Western  border  of  the  Eastern  Primary,  from  the 
valley,  N.  of  Branford  village,  already  noticed  in  connexion 
with  the  first  section  (1)  of  the  granitic  formation  (A,)  to  a 
point,  about  a  mile  N.  of  Connecticut  river,  East  of  Portland. 
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The  Eastern  border  of  the  present  formation,  adjoining  the 
Hornblendic  range  (t)  along  the  Western  border  of  the  prece-. 
ding  formation  (2,)  is  generally  marked  by  a  more  even  line 
directed  N.  N.  E,  at  least  from  Guilford  river  Northward.  The 
Western  border,  adjoining  the  Secondary,  is  more  undulating, 
giving  a  variable  width  to  the  formation,  particularly  in  its 
Southern  part.  In  the  vicinity  of  (iuonipaug  Pond  (North 
Guilford,)  the  formation  is  very  narrow ;  the  Hornblendic 
range  [1)  approaching  very  near  the  frontier  of  the  Secondary. 
West  of  Guilford  river,  the  Eastern  border  of  th^  present  for- 
mation bears  W.  S.  W.  along  the  Northern  border  of  the  sup- 
posed S.  W.  termination  of  the  Anthophyllitic  formation  in 
Moose  Hill,  and  farther  West  along  the  N.  border  of  the  first 
section  of  (A,)  to  the  valley  North  of  Branford,  above  men- 
tioned. At  its  N.  termination,  this  formation  apparently  runs 
out  in  a  point,  between  the  Secondary,  on  the  West,  and  a  di- 
luvial plain,  on  the  East,  separating  it  from  the  Western  border 
of  the  formation  (C2.)  Farther  North,  however,  a  narrow 
range  (C 1,)  of  a  similar  character,  appears  on  the  W.  side  of 
the  latter  formation,  and  may  be  traced,  with  a  few  interrup- 
tions, Northward  into  Massachusetts. 

The  present  formation  consists  chiefly  of  a  rather  dark  grey, 
usually  coarse-grained,  very  micaceous  Gneiss,  most  frequently 
distinctly  felspathic,  but  occasionally  having  more  the  quartz- 
ose  composition  of  a  Mica  Slate ;  generally  tortuous  in  its 
grain,  with  frequent  small  parallel  veins  of  quartz  and  gran- 
ite. This  includes  subordinate  beds  of  a  finer  grained,  more 
even,  lighter  grey  sub-micaceous  gneiss,  generally  breaking  in 
flat  jointed  fragments.  Alternate  beds  also  occur  of  a  nearly 
white,  rather  fine-grained,  even,  very  felspathic  gneiss,  or  par- 
allel granite,  usually  breaking,  also,  in  regular  jointed  frag- 
ments. These  are  most  frequent  in  the  middle  part  of  the 
range,  E.  of  North  Guilford  and  Durham.  Large  interposed 
beds  or  veins  of  coarse  white  Granite  are  more  or  less  fre- 
quent, throughout  the  whole  extent  of  the  formation.  These 
are  generally  coarser  grained  than  those  accompanying  any 
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other  l^rimary  formation  in  the  State.  A  remarkable  instance 
of  this  kind  occurs  at  the  Porcelain  duarry,  S.  E.  of  Middle- 
town,  on  the  summit  of  the  Western  declivity  of  the  forma- 
tion. A  single  mass  of  felspar  was  there  found,  weighing 
nearly  five  cwt,  and  sheets  of  mica  are  there  observed  1 — 2 
feet  square.  The  granite  of  this  formation,  although  so  very 
coarse-grained,  is  generally  distinctly  parallel,  and  sometimes 
obviously  porphyritic  in  its  structure,  and  is  usually  arranged 
in  lines  of  more  or  less  detached  beds,  very  obliquely  trans- 
Terse  to  the  direction  of  the  including  micaceous  rock,  corres- 
ponding in  this  respect,  to  the  arrangement  of  the  porphyritic 
points  of  felspar  in  the  porphyritic  rocks  of  the  Western  Pri- 
mary, as  explained  under  the  formation  (D  W.)  The  quartz 
of  the  granite  of  this  formation  is  usually  white  and  limpid, 
and  occasionally  large  veins  of  similar  quartz  occur,  as  on  the 
summit  of  the  ridge,  north  of  the  Porcelain  Quarry,  above 
noticed.  Along  the  immediate  Western  border  of  the  forma- 
tion, beds  of  granite  occasionally  occur,  resembling  that  al- 
ready noticed,  in  the  same  position,  in  the  Granitic  formation 
(A,)  section  (1.)  The  granite  of  these  beds  has  more  or  less 
of  a  greyish  tint,  and  presents  the  same  indurated  or  altered 
appearance,  noticed  in  the  former  instance,  and  like  that,  usu- 
ally breaks  readily  in  jointed  fragments.  These  apparently 
indurated  beds  often  contain  seams  of  a  dark,  sometimes  green- 
ish chloritic  mica,  which  in  some  instances  is  apparently  con- 
verted into  a  black  jaspoid  substance,  as  if  partially  fused. 
This  appearance  may  be  observed  in  Branford  and  North  Guil- 
ford, and  at  the  Lead  Mine,  E.  of  Middletown.  Small  veins  of 
blue  quartz  occur  in  this  granite,  and  lai^r  veins  of  blue  quartz 
in  the  Micaceous  Gneiss,  in  a  similar  situation  on  the  Western 
frontier  of  the  formation. 

Along  a  considerable  part  of  the  W.  frontier  of  the  forma- 
tion, from  Bluff  Head,  Northward,  extends  a  narrow  band  of  a 
greenish  Chloritic  Micaceous  Gneiss,  often  with  red  felspar,  and 
sometimes,  particularly  on  the  immediate  frontier,  apparently 
more  or  less  indurated.    In  the  valley  opening  N.  from  Bluff 
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Head  (S.  of  Durham,)  along  the  Western  border  of  the  Pri- 
maryi  is  a  low  ridge  or  swell,  of  a  dark  green,  very  hard  and 
prismatic  chloritic  micaceous  rock,  which  at  first  sight  might 
be  taken  for  Trap.  It  is  situated  at  only  a  short  distance  from 
a  ridge  of  light  blue  felspathic  Trap,  belonging  to  the  Second* 
ary.  Beds  of  a  lighter  greenish  micaceous  gneiss,  generally 
accompanied  with  hornblende  and  pyroxene,  are  occasionally 
interposed  in  the  common  grey  micaceous  gneiss  of  the  forma- 
tion, more  remote  from  the  frontier.  A  narrow  band  apparent- 
ly extends  along  the  immediate  frontier  of  the  formation,  both 
N.  and  S.  of  the  Connecticut,  below  Middletown,  characterized 
by  a  very  dark  blue,  more  or  less  indurated  and  fragmentary 
micaceous  gneiss,  (marked  by  shining  apparently  chloritie 
seams,)  often  abounding  in  small  veins  of  crystalline  quartz, 
and  sometimes  with  small  rounded  nodules  of  quartz,  arranged 
in  an  interposed  series,  like  porphyritic  points  of  felspar.  The 
Lead  Mine,  E.  of  Middletown,  occurs  in  a  quartz  vein,  con- 
nected with  this  rock.  Beds  of  Hornblende  are  comparatively 
unfrequent  in  the  greater  part  of  this  formation,  but  more 
abundant  in  that  part  of  it  S.  W.  of  Guilford  river,  in  Bran- 
ford  and  North  Branford.  That  part  of  the  formation,  too, 
particularly  abounds  in  coarser  and  finer  gmnitic  beds,  and  in 
some  parts,  more  especially  at  its  S.  W.  termination,  the  mica- 
ceous rock  is  q)^ite  filled  with  small  granitic  veins  and  nests, 
forming,  as  it  were,  a  mica-seamed  granite-veined  gneiss. 

In  that  part  of  the  present  formation,  between  North  Bran^ 
ford  and  Guilford  river,  extends  a  large  subordinate  range  (IT,) 
chiefly  composed  of  a  coarse  white  Granite,  generally  distinct- 
ly parallel,  connected  with  a  finer  grained  stratified  white ^i« 
spathic  granite,  or  granitic  gneiss,  and  with  slight  micacffus 
alternations,  particularly  in  its  central  part.  This  range  is 
apparently  in  the  line  of  the  white  granitic  range  (y,)  in  the 
fiist  section  of  (A,)  continued  N.  Easterly,  and  like  that  too  is 
sometimes  accompanied  with  seams  of  white  talc.  It  extends 
N.  to  the  Secondary,  W.  of  the  Guilford  and  North  Guilford 

road,  and  on  the  immediate  frontier,  presents  the  peculiar  ap* 
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pearanoe  of  indurotioiii  with  jaspoid  seams  and  blue  quartz 
Teins,  already  noticed.  In  the  micaceous  ^eits,  immediately 
W.  of  this  range,  beds  of  dark  Hornblende  are  quite  frequenti 
accompanied  with  beds  of  a  light  greenish  fine-grained  pris- 
matic Pyroxenic  Oranite.  Farther  West,  adjoining  the  W.  bor- 
der of  the  Primary,  N.  E«  of  North  Branford  village.  Is  a  tract, 
abounding  in  large  beds  of  very  coarse  white  Granite,  either 
^nite  detached,  or  in  long  narrow  ranges  crossing  the  general 
direction  of  the  formation  obliquely  N.  W.  The  Micaceous 
lock  of  the  formation  is  here  generally  very  undulating  and 
often  nearly  horizontal,  and  obviously  includes  the  granite  beds, 
in  an  interposed  position ;  thin  bands,  usually  of  a  finer  grained 
sub-micaceous  gneiss,  and  sometimes  of  a  fine-grained  felspathic 
or  quartzose  rock,  being  occasionally  interposed,  in  a  similar 
undulating  manner,  in  the  granite.  East  of  this  range  of  beds, 
in  the  range  abounding  in  hornblende,  just  noticed,  the  mica- 
ceous gneiss  is  often  highly  contorted,  sometimes  obviously 
firom  its  involution  around  detached  granitic  beds  or  veins. 
On  the  N.  side  of  the  valley,  already  noticed,  terminating  this 
formation  on  the  S.  W.,  is  a  series  of  ledges,  presenting  on  the 
8.  E.  towards  the  Granitic  Gneiss  of  (A  1  )8,)  a  band  of  coarsely 
crystalline  Hornblende ;  then  a  band  of  a  light  grey  sub-granitic 
gneiss,  with  disseminated  crystals  of  hornblende,  somewhat 
resembling  the  peculiar  lock  of  the  next  succeeding  forma- 
tion (4 ;)  and  on  the  N.  W.  the  grey  micaceous  veined  gneiss 
of  the  present  formation,  with  beds  of  the  coarse  granite,  pe- 
culiar to  the  Western  frontier  of  the  Primary. 

The  Trap  Dike,  already  noticed,  enters  this  formation,  S.  of 
J<o|th  Branford,  and  traverses  it  in  a  direction  nearly  parallel 
to  me  Western  firontier  of  the  formation,  (crossing  the  subordi- 
nate granitic  range  (1)  nearly  transversely,)  to  a  point  not  far 
S.  E.  of  auonjpaug  Pond  (North  Guilford,)  whence  it  extends 
E.  across  the  Anthophyllitic  formation  (2,)  into  the  Granitic 
formation  (1,)  as  already  explained. 
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4«  A  Sub' Granitic  Sub-Homblendic  Formaiian  (Gneiss.) 

This  forms  a  narrow  range,  which  may  be  traced  along  the 
S.  border  of  the  supposed  line  of  the  Anthophyllitic  formation, 
on  the  S.  of  the  Granitic  formation  (1,)  and  thence  N.  in  a 
line  East  of  the  Anthophyllitic  formation,  to  the  Connecticot 
river,  below  Haddam  court-house.  The  characteristic  rock  of 
this  range,  is  a  dark  mica-fieamed  sub-granitic  Gneiss,  with 
parallel  seanvs  and  disseminated  crystals  of  hornblende,  (the 
latter  generally  accompanying  the  parallel  mica  seams.)  This 
rock  is  quite  similar  to  that  of  class  (7)  in  (A3,)  and  not  unlike 
that  of  the  range  adjoining  the  Hammonasset,  in  the  formation 
(Bl,)  but  is  more  distinctly  sub-hornblendic  It  is  usually 
quite  fissile,  particularly  where  the  micaceous  or  hornblendic 
seams  are  strongly  marked,  and  from  that  circumstance  is  well 
calculated  for  flagging.  Parallel  seams  or  stripes,  sometimes 
circumscribed  in  patches,  of  a  rather  fine  white  felspathic 
granite,  with  porphyritic  hornblende  disseminated,  and  inter- 
posed nests  of  a  coarser  granite,  with  large  veined  porphyritic 
points  of  bluish  felspar,  are  not  unfrequent  in  the  gneiss  of  this 
range.  Interposed  beds,  and  more  or  less  obliquely  transverse 
veins  of  coarse,  usually  white  granite,  with  beryls  and  tourma- 
lines, occasionally  occur.  In  some  instances  at  least,  in  the 
transverse  veins  accompanying  this  formation,  the  parallel 
structure  of  the  including  gneiss  can  be  distinctly  traced  across 
the  veins,  thus  apparently  indicating  their  cotemporary  former 
tion.  Alternate  beds  occur  of  a  lifter  grey,  more  felspathiCi 
ond  a  darker,  more  micaceous,  finer  grained  more  uniform  hard 
gneiss,  also  accompanied  more  or  less  with  hornblende,  particu- 
larly the  darker  more  micaceous  variety.  The  flagging  quu>- 
ries,  at  Haddam,  situated  in  what  is  known  as  the  Allen  and 
Brainard  vein,  are  in  a  large  bed  of  the  darker  variety,  trav- 
ersing the  Western  border  of  the  range,  for  some  distance, 
from  N.  to  S.,  on  both  sides  of  the  Connecticut.  This  bed 
is  accompanied  by  parallel  beds  of  a  dark  grey,  coarser,  more 
micaceous  and  decomposable  goeisi^  with  interposed  bands  of 
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Hornblende.  Similar  alternations  may  be  observed  farther  S. 
in  the  present  range,  W.  of  Chester,  and  indeed,  more  or  less, 
throughout  its  whole  extent 

This  formation  commences  distinctly  towards  the  S.  West, 
in  the  vicinity  of  Guilford  borough,  on  the  North,  but  perhaps 
may  be  traced  farther  West,  in  the  S.  part  of  the  range  (tt,) 
noticed  under  the  first  section  of  (A,)  where  frequent  beds  of 
Hornblende  may  be  observed  as  far  West  as  Stony  Creek 
(Branford.)    From  the  N.  of  Guilford  borough,  this  formation 
may  be  traced,  apparently  in  a  narrow  uninterrupted  band, 
and  in  an  undulating  direction.  Easterly,  in  a  line  nearly 
parallel  to  the  coast,  to  a  point  N.  of  Westbrook.    In  this  part 
of  its  course  it  presents  fimr  well  marked  flexures ;  being  first 
directed  S.  K  to  East  river,  then  E.  N.  E.  to  Madison  village 
(W.,)  then  E.  by  S.  towards  the  Hammonassett,  then  E.  N.  E. 
to  a  point  N.  of  Clinton  borough,  and  again  K  S.  E.  to  the 
ppint  N.  of  Westbrook.    From  the  latter  point  it  bears  North 
Easterly  nearly  to  the  Essex  Turnpike,  and  then  Northerly  to 
the  Connecticut,  at  the  point  above  specified.    It  is  apparently 
continued  still  farther  North,  in  a  Granitic  and  Hornblendic 
range  (C  4,)  bordering  the  Bolton  Mica  Slate  range  (C  3)  on 
the  East,  to  be  noticed  in  connexion  with  the  next  succeeding 
group  of  formations  (C.)    The  rock  of  this  range  is  quar- 
ried not  only  at  Haddam,  but  to  some  extent  West  of  Chester, 
and  at  Madison  and  Guilford.    The  more  granitic  varieties 
are  generally  less  frequently  divided  by  transverse  cleavages, 
and  when  with  more  distinctly  marked  mica  seams,  are  often 
very  fissile,  sometimes  forming  thick  even  slabs  of  many  feet 
in  extent.    The  more  micaceous  sub-hornblendic  varieties, 
from  their  great  firmness,  are  peculiarly  suited  for  curbing,  for 
which  purpose  they  are  generally  employed. 

A  narrow  range  (t)  of  a  light  grey,  white  felspathic  Granitic 
Gneiss,  less  mica-seamed,  and  not  characterized  by  dissemin- 
ated hornblende,  but  often  abounding  in  garnets,  extends  along 
the  Southern  border  of  the  preceding  range  (4,)  at  least  a  part 
of  the  distance  from  Guilford,  Eastward.    It  extends  S.  E. 


213 

from  Guilford  borough  to  East  river,  and  may  be  traced  along 
the  coast  road,  West  of  the  Hammonassett,  and  again  from  a 
point  not  far  W.  of  the  Menunketesuck,  to  Westbrook.  In  this 
part  of  its  course  it  pursues  a  direction  parallel  to  the  prece- 
ding range  (4,)  and  apparently  adjoins  immediately  the  gran- 
itic formation  (A.)  From  Westbrook  it  bears  E.  N.  E.  along 
a  rocky  ridge,  bounding  the  plain  West  of  Saybrook  villagOi 
on  the  North,  nearly  to  the  Haddam  and  Saybrook  Turn- 
pike. It  there  abounds  in  large  and  small  contracting  and 
interrupted,  longitudinal  or  interposed  veins  of  coarse  white 
granite,  and  is  often  quite  filled  with  large  garnets,  particu- 
larly adjoining  the  granite  veins.  Beds  of  dark  green  or 
black  Hornblende  also  abound  there,  particularly  along  a 
line  near  the  middle  of  the  range,  and  are  perhaps  connected 
with  a  narrow  band  of  Hornblende,  West  of  Westbrook,  ac- 
companied with  large  beds  of  coarse  white  granite,  and  at 
times  decomposing  into  a  fine  black  sand.  In  the  Eastern 
part  of  the  ridge,  N.  W.  of  Saybrook,  apparently  adjoining  the 
band  of  Hornblende  on  the  S.  E.,  commences  a  narrow  range 
(1)  of  a  thin,  fine-grained,  uniform  dark  Micaceous  Gneiss, 
which  first  bears  E.  N.  E.  to  the  Haddam  Turnpike,  South  of 
Essex,  and  then  curving  around  abruptly  N.  W.,  again  bends 
N.,  passing  by  Pettipaug  meeting-house,  and  West  of  Deep 
River  village,  to  the  S.  branch  of  Chester  brook,  just  West  of 
Chester  village.  This  range  thus  far  forms  quite  a  narrow  band, 
apparently,  however,  uninterrupted,  and  serving  as  a  guide  in 
determining  the  contiguous  less  strongly  marked  ranges.  Its 
direction  obviously  conforms  to  that  of  the  Anthophyllitic  and 
Sub-hornblendic  ranges  (B  2 — 4,)  on  the  West,  and  to  the  West 
frontier  of  (A,)  from  Lyme  Ferry  Northward,  on  the  East.  At 
Chester  brook,  it  suddenly  expands  towards  the  East,  forming 
the  commencement,  on  the  S.  W.,  of  the  formation  (E 1,)  tra- 
versing nearly  the  centre  of  the  Eastern  Primary,  West  of 
(A,)  in  a  N.  Easterly  direction,  into  Massachusetts.  The 
Granitic  range  (t)  is  apparently  continued  North,  between 
this  dark  micaceous  range  on  the  Eatt|  and  the  range  (B4) 
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on  the  West,  to  the  Gonnecticnt.  It  appears  distinctly,  West 
of  Chester,  in  a  band  of  lighter  grey  more  decomposable  granitic 
gneiss,  with  garnets  occasionally  disseminated,  and  farther  N., 
in  the  S.  E.  part  of  Haddam,  in  a  wider  range  of  a  similar 
light  grey  granitic  gneiss,  occasionally  alternating  with  a 
coarse  dark  micaceous  small  granite-veined  gneiss,  with  gar- 
nets, and  accompanied  at  times,  particularly  on  its  Eastern 
border,  by  large  beds  of  a  rather  coaise  dark  green  thick  bed- 
ded Hornblende.  It  is  continued  still  farther  North,  in  the 
Granitic  range,  in  which  are  situated  most  of  the  quarries  in 
the  Eastern  part  of  Haddam  Neck,  adjoining  there  the  North- 
em  termination  of  the  range  (4)  on  the  East,  and  like  that  is 
apparently  connected  with  the  Granitic  range  (C4.)  This 
band  of  light  grey  Granitic  Gneiss  (t)  apparently  expands  in 
width  from  Chester  Northward,  while  the  Sub-hornblendic 
range  (4)  in  a  corresponding  degree  diminishes. 

The  Granitic  rock  of  this  range  is  usually  more  felspathic 
than  that  of  the  range  (4,)  and  also  thicker  and  less  fissile, 
from  its  less  strongly  marked  mica  seams.  These  are  usually 
less  even  and  uniform  than  those  of  the  latter,  and  present 
more  or  less  distinctly  the  rounded  sub-porphyritic  structure  of 
the  mica  seams  in  the  Granitic  formation  (1.)  Indeed  the 
granitic  rock  of  this  range  has  a  striking  resemblance  to  that 
of  the  latter  formation,  both  in  composition  aud  structure, 
although  separated  from  it  by  at  least  two  interposed  ranges. 

West  of  the  Sub-homblendic  range  (4,)  at  Brainard's  duarry, 
in  Haddam,  extends  a  range  {I)  of  moderate  width,  included 
between  it  and  the  Anthophyllitic  range,  and  already  noticed 
in  connexion  with  the  Homblendic  range  (3 1,)  adjoining  the 
Anthophyllitic  range  on  the  West  This  range  is  also  con- 
tinued N.  of  the  Connecticut,  in  connexion  with  the  group  (C.) 
In  that  part  of  it  South  of  the  Connecticut,  the  predominant 
Tock  is  a  fine-grained,  light  grey,  very  even  sub-granitic 
gneiss,  generally  very  decomposable ;  partly  marked  by  thin 
darker  micaceous  or  homblendic  seams,  and  then  usually 
very  prismatici  and  partly  by  parallel  flakes  or  patches  of  a 
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fine  dark  micai  and  then  usually  rather  thinly  fissile,  and  less 
divided  by  jointed  cleavages.  Occasionally  there  occurs,  in 
connexion  with  this  rock,  a  similar  fissile,  nearly  white  quartzy 
gneiss,  not  a  little  resembling  the  white  Quartz  rock  connect- 
ed with  the  Bolton  Mica  Slate  range  (G  3,)  to  be  afterwards 
noticed.  In  the  N.  part  of  this  range,  particularly  near  Had- 
dam  court-house,  is  an  extensive  series  of  large  beds  of  very 
coarse  white  Granite,  with  tourmalines,  associated  with  a  dark 
silvery  shaded,  very  micaceous  Gneiss,  or  Mica  Slate,  also 
allied  to  the  Mica  Slate  of  the  Bolton  range.  This  latter  rock 
is  much  more  abundant  in  that  part  of  the  range  N.  of  the 
Connecticut,  and  is  there,  particularly,  often  very  ferruginous 
and  decomposable.  On  the  W.  border  of  this  range,  is  a  band 
with  frequent  beds  of  dark  Hornblende,  sometimes  accom- 
panied with  pyroxene  and  epidote,  and  occasionally  anthophyl- 
litic  in  its  structure.  This  closely  resembles  the  Hornblende, 
with  epidote,  already  noticed  in  connexion.with  the  range  (2 1,) 
apparently  indicating  a  continuation  of  the  latter  along  the  out- 
er border  of  the  Anthophyllitic  formation,  to  the  present  range. 
This  latter  may  be  traced  South,  at  least  as  far  as  the  vicinity 
of  Cedar  Pond,  apparently  soon  running  out  in  that  direction. 
It  remains  to  notice  the  range  (*,)  already  referred  to  under 
(A  3  3.)  This  forms  a  band,  interposed  between  the  Western 
boundary  of  the  formation  (A,)  as  marked  by  its  frontier  range 
of  red  felspathic  rock  (iS,)  and  the  S.  B.  border  of  the  Mica- 
ceous range  (E  1,)  at  least  from  the  vicinity  of  Deep  River,  on 
the  West,  to  a  point  S.  E.  of  Salem  village,  on  the  East.  The 
range  of  dark  mica-seamed,  more  or  less  sub-homblendic,  sub- 
granitic  gneiss  (A  3  2,)  borders  the  dark  micaceous  range  (I) 
on  the  East,  from  near  the  Haddam  Turnpike  N.  of  Saybrook) 
at  least  to  the  vicinity  of  Essex ;  and  a  band  of  the  same  rock 
is  apparently  continued  along  the  E.  border  of  (||,)  by  the  S. 
W.  point  of  (A  3  3,)  opposite  Mount  Archer,  to  the  vicinity  of 
Deep  River,  at  the  commencement  of  the  present  range  (*.) 
This  consists  chiefly  of  a  light  grey,  dark  mica-seamed  sub- 
granitic  gneissi  with  more  or  less  of  hornblende  disseminated 
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in  its  mica  seams ;  accompanied  with  alternate  bands  of  a  more 
uniform  light  grey  sub-granitic,  and  darker  grey  sub-mica- 
ceous gneiss.    The  rock  of  this  range  very  much  resembles 
that  of  the  Sub-hornblendic  range  (4,)  and  like  that  is  often 
traversed  by  parallel  and  transverse  granite  veins.    Occasion- 
ally it  contains  nodules  or  veins  of  pyroxene  and  epidote,  and 
the  latter  frequently  occupies  the  transverse  cleavage  seams. 
The  rock  in  that  part  of  this  range,  passing  along  the  S.  bor- 
der of  the  Micaceous  formation  (E 1,)  from  Hadlyme  to  Salem, 
is  generally  quite  hard  as  if  it  had  suffered  induration,  and 
much  broken  in  jointed  fragments,  particularly  as  it  approach- 
es that  formation.    The  range  apparently  terminates  E.  of  the 
New  London  Turnpike  in  Salem,  in  a  narrow  band,  interposed 
between  the  S.  W.  point  of  the  frontier  red  felspathic  range 
(jS,)  connected  with  (A  3  '^,)  and  the  main  body  of  the  forma- 
tion (A.)    The  rock  there  contains  frequent  bands  of  Horn- 
blende, and  both  that  and  the  gneiss  of  the  range  occasionally 
abound  in  seams  and  nodules  of  epidote.    Where  the  present 
range  approaches  the  Micaceous  formation  (E  1,)  it  presents 
alternate  beds  of  a  light  grey,  coarse  or  fine-grained  sub-grani- 
tic gneiss,  with  more  or  less  of  white  or  reddish  porphyritic 
felspar  disseminated  in  a  uniform  sub-porphyritic  ground,  and 
of  a  dark  grey  sub-micaceous,  rather  coarse  sub-porphyritic 
gneiss.    This  arrangement  is  observed  at  Pettipaug,  Chester 
and  Hadlyme,  and  farther  East,  towards  Salem.    The  quar- 
ries near  the  Connecticut,  at  Deep  fiiver,  Chester  and  Had- 
lyme, are  situated  within  the  limits  of  the  present  range. 
The  rock  more  usually  quarried,  particularly  at  Deep  river,  is 
the  light  grey  even  striped  sub-granitic  gneiss,  most  character- 
istic of  the  range,  usually  more  granitic  and  less  fissile  than 
that  of  the  range  (4,)  and  more  resembling  that  of  the  quar- 
ries of  Haddam  Neck,  in  the  range  (t.)    The  porphyritic  rock, 
just  noticed,  is  also  quarried  for  similar  purposes,  S.  E.  of  Ches* 
ter  village,  and  just  S.  of  Comstock's  Ferry  (Hadlyme,)  and 
also  adjoining  the  dark  micaceous  range  (n,)  near  Pettipaug 
meeting-house. 
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Viewed  in  connexion,  the  present  division  (B,)  the  detailed 
account  of  which  is  now  completed,  presents  a  central  Grani- 
tic formation  (1,)  surrounded  almost  or  quite  entirely  by  the 
Anthophyllitic  formation  (2,)  and  still  less  completely  by  the 
Hornblendic  range  (2  t,)  continued  in  (4  t,)  and  by  the  Sub- 
hornblendic  formation  (4,)  with  its  appended  range  (4  t.) 
Along  the  Western  border  of  the  whole  extends  the  Micaceous 
formation  (3,)  continued  farther  N.  along  the  Western  border 
of  the  succeeding  division  (C.)    The  Anthophyllitic  and  Sub- 
hornblendic  ranges  apparently  terminate  on  the  S.  W.  in  a 
point,  penetrating  between  the  ranges  (/)  and  (^,)  in  the  first 
section  of  (A,)  while  the  former  of  these  (/)  is  apparently  con- 
tinued N.  E.  in  the  Granitic  band  (IT,)  traversing  the  S.  W. 
part  of  the  Micaceous  range  (3.)    Proceeding  to  the  East,  we 
observe  the  Micaceous  formation  (E  1)  terminating  on  the  S. W. 
in  a  long  narrow  process  (II,)  passing  S.  and  S.  W.  between 
the  Sub-granitic  ranges  (4 1)  and  (4  *,)  and  farther  N.  W.  we 
find  the  ranges  (4)  and  (4 1,)  continued  N.  in  the  Granitic 
range  (0  4,)  bordering  the  Bolton  Mica  Slate  range  (C  3)  on 
the  E.,  while  the  Bolton  range  itself,  and  a  Granitic  range 
(C  2,)  between  it  and  the  continuation  of  the  Micaceous  range 
(3)  in  (C 1,)  on  the  West,  may  be  considered  as  commencing 
in  the  range  (4 1,)  which  apparently  terminates  in  a  point  W. 
of  Chester,  between  the  Anthophyllitic  and  Sub-hornblendic 
ranges  (2 — 4.)    These  appearances  would  seem  to  indicate 
that  the  Eastern  Primary  System  commences,  as  in  a  point,  in 
that  part  of  it  W.  of  the  Connecticut,  and  that  the  formations 
which  compose  the  main  part  of  it,  are  not  fully  developed, 
till  farther  N.  E.    It  will  be  hereafter  seen,  that  the  more 
Northern  part  of  the  system  offers  a  series  of  more  extensive 
parallel  ranges,  with  a  general  N.  Easterly  bearing,  very  simi- 
lar, in  their  arrangement,  to  those  of  the  Western  Primary. 
Perhaps  the  extreme  S.  W.  point  of  the  Western  System, 
beyond  the  limits  of  this  State,  offers  an  arrangement,  con- 
formable to  that  at  the  S.  W.  point  of  the  Eastern  System. 
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tinder  this  head,  is  included  a  group  of  formations,  in  a  line 
North  from  the  preceding  group  (B,)  and  apparently  continued 
from  the  formations  or  ranges  (3—4 1 — 4 — 4 1,)  of  the  latter. 
The  two  central  and  most  important  of  these  formations, 
namely,  the  Bolton  Mica  Slate  range  (C  3,)  and  the  Granitic 
range  (C  2,)  West  of  it,  are  properly  included  wholly  within 
the  limits  of  the  present  group,  only  rocks  having  a  less  im- 
mediate affinity  to  them,  being  found  in  the  range  (B  4 1,)  but 
at  the  same  time  sufficiently  allied  to  denote  the  direction  of 
those  formations,  in  their  general  relation  to  the  whole  East- 
ern System.  This  group  consists  of  a  narrow  range  of  Mica- 
ceous and  Chloritic  rocks  (C  1,)  along  its  Western  border,  im- 
mediately adjoining  the  Secondary,  continued  from  (B  3  ;)  a 
wider  range  of  Granitic  rocks  (C  2 ;)  a  narrow  range  of  Mica 
Slate  (C  3 ;)  and  a  range  of  Granitic  and  Hornblendic  rocks 
(C  4,)  continued  North  from  (B  4 — 4 1,)  along  the  Eastern  bor- 
der of  the  group.  The  relations  of  these  formations  to  each 
other,  and  to  the  general  system,  will  be  better  explained,  after 
a  more  detailed  description. 

1.     A  Micaceous  and  Chloritic  Formation  (Gneiss.) 

This  forms  a  narrow  range,  extending  along  the  immediate 
Western  border  of  the  Eastern  Primary,  from  a  point  near  the 
North  Chatham  and  Marlborough  Turnpike,  Northward  into 
Massachusetts.  It  commences  at  a  point  N.  N.  E.  from  the  N. 
point  of  the  Micaceous  formation  (B  3,)  and  in  the  same  line  of 
direction,  separated  only  by  the  Diluvial  plain,  already  noticed. 
It  is  not  apparent  along  the  whole  line  of  its  course,  being 
either  interrupted,  as  is  most  probable,  at  least  in  some  instan- 
ces, or  concealed  by  Diluvium.  It  forms,  however,  an  unin- 
terrupted range,  from  its  Southern  termination  to  a  point  N.  of 
Roaring  Brook  in  Glastenbury,  and  again  may  be  traced  West 
of  Vernon,  from  a  point  S.  of  the  Tankerooson,  nearly  to  the 
Hockanum.    It  is  again  apparently  interrupted,  East  of  Elling- 
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ton,  but  re-appears  in  the  N.  part  of  that  town,  and  extends,  in 
an  uninterrupted  range,  through  Somers,  at  least  to  the  Scan- 
tic,  W.  of  South  Wilbraham  village,  and  is  undoubtedly  con- 
tinued in  the  same  relative  position  farther  North.  From  near 
the  N.  line  of  the  State,  Northward,  it  apparently  occupies  the 
greater  part  of  a  narrow  mountain  ridge,  immediately  adjoin- 
ing the  Secondary,  continued  far  N.  into  Massachusetts. 

This  formation  is  characterized  by  two  leading  rocks,  name- 
ly, a  darkish  grey,  usually  coarse  and  tortuous,  veined  Mica- 
ceous Gneiss,  sometimes  approaching  a  Mica  Slate,  and  very 
similar  to  the  characteristic  rock  of  the  formation  (B  3,)  and  a 
dark  green  Chloritic  Gneiss,  with  more  or  less  of  hornblende 
disseminated,  and  more  nearly  allied  to  the  Chloritic  Green- 
stone of  the  formation  (A,)  in  the  Western  Primary,  than  the 
green  Chloritic  rocks  along  the  Western  border  of  (B  3.)  More 
usually  the  Chloritic  Gneiss  forms  a  distinct  band,  on  the 
Western  border  of  the  range,  and  the  Micaceous  Gneiss  anoth- 
er, adjoining  the  Granitic  formation  (2,)  on  the  East ;  but  oc- 
casionally they  occur  inter  stratified.  Beds  of  Hornblende,  and 
veins  or  beds  of  coarse  Granite,  generally  accompany  the  rocks 
of  this  formation ;  the  latter,  more  particularly  the  Micaceous 
Gneiss.  The  granite  accompanying  that  rock,  is  generally 
very  coarse-grained,  often  with  a  distinctly  parallel,  sometimes 
veined  porphyritic  structure.  Its  beds  are  also  generally  in- 
terposed, ranging  nearly  in  the  line  of  direction  of  the  forma- 
tion. It  usually  consists  of  white  felspar,  like  that  in  the  for- 
mation (B  3,)  with  only  occasional  disseminated  points  of  red- 
dish felspar,  in  a  white  felspathic  ground. 

In  that  part  of  the  formation,  from  its  S.  point  to  Roaring 
Brook,  the  Chloritic  and  Micaceous  rocks  form  two  narrow 
parallel  bands,  in  the  relative  position  above  stated,  apparently 
continued  through  the  whole  distance.  Beds  of  dark  green 
Hornblende,  and  of  prismatic  Chloritic  Greenstone  often  oc- 
cur in  the  former,  and  of  darker  Hornblende,  in  the  latter. 
Very  large  interposed  beds  of  coarse  white  granite  occur  in 
connexion  with  the  Micaceous  Gneiss,  and  beds  of  a  finer 
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grained,  apparently  indurated,  greyish  white  granite  or  granif 
tic  gneiss,  in  the  Chloritic  range.  The  quartz  of  the  granite 
accompanying  the  latter  range  is  usually  of  a  bluish  or  grey« 
ish  tint,  and  in  its  fracture  somewhat  resembles  homstone. 
Q^uartz  veins,  of  a  similar  character,  also  occur  in  the  same 
range.  In  the  S.  part  of  this  section,  a  large  bed  of  a  fine- 
grained light  grey  granitic  gneiss,  breaking  in  r^fular  jointed 
fragments,  occurs  in  connexion  with  the  micaceous  gneiss  of 
the  formation,  which  also  there  includes  beds  of  a  reddish  vein- 
ed porphyritic  gneiss.  From  near  Roaring  Brook,  on  the 
North,  to  Vernon,  the  present  formation  is  either  interrupted 
or  concealed  by  Diluvium.  That  section  of  the  formation, 
West  of  Vernon,  is  chiefly  composed  of  the  green  chloritic 
gneiss,  with  occasional  beds  of  the  grey  micaceous  gneiss,  and 
also  with  beds  of  dark  green  Hornblende  and  light  greenish 
granitic  or  sub-granitic  gneiss ;  the  last  composed  of  a  finer  or 
coarser  rounded  sub-porphyritic  white  felspar,  with  more  or 
less  of  green  flaky  chlorite  disseminated.  The  Chloritic  rocks 
of  this  section  are  usually  much  divided  by  jointed  cleava- 
ges, particularly  the  granitic  variety;  the  ledges  of  the  latter 
breaking,  on  the  surface,  in  flat  prismatic  blocks.  Large  in- 
terposed beds  occur  of  a  peculiar  dark  grey  or  reddish  brown 
ferruginous  Granite,  chiefly  composed  of  quartz,  with  a  smaller 
proportion  of  white  felspar  disseminated,  and  even  passing  into 
quartz,  usually  breaking  in  small  jointed  fragments,  and 
much  intersected  by  seams  or  veins  of  white  or  limpid  quartz, 
often  abounding  in  geodes ;  resembling  in  this  respect  the  rock 
of  Lantern  Hill,  already  noticed.  It  is  often  much  inter- 
sected too  by  seams  of  specular  iron,  and  contains  frequent 
traces  of  copper  (yellow  pyrites,  and  green  carbonate.)  Far- 
ther S.,  on  the  immediate  frontier  of  the  Primary,  in  Manches- 
ter, occurs  a  band  of  rock,  connected  with  the  Granitic  forma- 
tion (2,)  also  much  intersected  by  seams  of  specular  iron,  and 
with  frequent  traces  of  copper.  Excavations  have  been  made 
in  search  of  copper,  both  at  this  locality  and  at  Vernon  (S.  of 
Dobson's  Factory.)    In  the  more  Northern  section  of  this  for- 
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raation,  extending  through  Somers  and  South  Wilbraham,  the 
prevailing  rock  is  the  coarse  dark  micaceous  veined  gneiss,  of- 
ten very  tortuous.  It  is  accompanied  not  unfrequentiy  with 
beds  of  dark  green  Hornblende,  particularly  .on  its  Eastern  bor- 
der, towards  the  Granitic  formation  (2.)  Beds  of  coarse  white 
granite  and  of  granitic  gneiss  are  not  unfrequent  also.  In  its 
S.  pfirt,  near  the  S.  line  of  Somers,  it  is  accompanied  with  large 
interposed  beds  of  a  very  coarse  white,  distinctly  parallel  gran- 
ite, sometimes  presenting  a  veined  porphyritic  structure,  with 
parallel  undulating  seams  of  white  mica.  Occasionally  beds 
occur,  in  the  micaceous  gneiss,  extremely  ferruginous  and  de- 
composable, from  the  presence  of  pyrites.  Only  indistinct 
traces  of  the  green  chloritic  gneiss  are  observed  in  connexion 
with  this  part  of  the  formation.  It,  however,  occurs  on  the 
Western  declivity  of  the  high  ridge,  above  noticed,  near  the 
N.  line  of  the  State,  W.  of  the  micaceous  gneiss,  which  there 
forms  the  main  body  of  the  formation. 

The  Chloritic  rocks  of  this  formation,  as  well  as  of  (B3,) 
are  generally  more  distinctly  felspathic  than  those  of  (AW.,) 
but  in  those  of  the  present  formation,  varieties  frequently  oc- 
cur very  similar  to  some  of  the  rocks  observed  in  the  latter 
formation.  Thus  in  the  range  S.  of  Roaring  Brook  (Glasten- 
bury,)  a  green  chloritic  schist  occurs,  marked  by  delicately 
fibrous  or  spicular  seams,  resembling  those  in  a  variety  of  dark 
green  Chlorite  Slate,  occurring  particularly  near  the  Western 
border  of  (AW.)  This  rock  alternates  with  a  thinly  schistose 
dark  green,  finely  spicular  Hornblende,  analogous  to  that  of 
(C 1 W.)  Be^  also  occur  of  a  thick  bedded  dark  green  Chloritic 
Greenstone,  partly  minutely  white  sub-porphyritic,  and  partly 
uniform  and  compactly  fine  in  its  grain ;  the  latter  very  similar 
to  a  trap-like  variety  occurring  in  the  Greenstone  range  (A  1 W*) 
The  Chloritic  rocks  of  this  formation  are  not  only  more  fel- 
spathic, than  those  of  (A  W.,)  but  are  occasionally  distinctly 
sub-micaceous,  and  alternate  too  with  dark  grey  micaceous 
rocks,  usually  finer  grained  and  more  even  than  those  of  the 
proper  Mioaceous  range  of  the  formation.     Granite  veinsi 
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usually  finer  grained  and  more  indurated  than  those  of  the 
Micaceous  range,  and  sometimes  reddish  felspathic,  and  also 
beds  of  granitic  gneiss,  usually  more  or  less  sub-chloritic,  are 
not  unfrequent  in  connexion  with  them.  These  circumstances 
indicate  their  more  immediate  relation  to  the  Eastern  Primary, 
while  the  resemblances,  above  noticed,  perhaps  point  out  a 
connexion  with  the  Western  Primary,  through  the  medium  of 
the  Ghloritic  formation  (AW.)  This  latter  formation  may  per- 
haps approach  the  Granitic  formation  (A  E.,)  continued  farther 
W.  S.  W.  across  the  entrance  of  New  Haven  Harbour,  thus 
presenting  a  relation,  similar  to  that  of  the  Hornblendic-Chlo- 
ritic  formation  (F3E.)  to  the  same  Granitic  formation  (A  E.) 

2.  A  Granitic  Formation  (Gneiss.) 

This  forms  a  range  of  greater  width  than  any  other  in  the 
present  group,  and  extends  Northerly,  between  the  former 
range,  on  the  West,  and  the  Bolton  Mica  Slate  range  (3,)  on 
the  East.  The  predominant  rock,  throughout  the  entire  forma- 
tion, is  a  Granitic  or  sub-granitic  Gneiss,  presenting  a  number 
of  varieties,  in  different  parts  of  its  extent,  but  with  some 
general  traits  of  resemblance  in  all.  The  character  most  dis- 
tinctive of  the  Granitic  Gneiss  of  this  range,  and  by  which  it 
is  particularly  distinguished  from  that  of  the  range  (4,)  E.  of 
the  Bolton  range  (3,)  as  well  as  from  that  of  the  Granitic  for- 
mations connected  with  the  group  (B,)  is  founded  in  the  ar- 
rangement of  its  mica  seams.  These,  in  the  rock  of  the  pres- 
ent formation,  generally  present  more  or  less  detached  flakes  or 
patches  of  dark  mica,  resembling  those  in  the  i^ams  of  the 
sub-granitic  gneiss,  accompanying  the  ranges  (B  2 1)  and  (B4 1,) 
while  in  the  granitic  gneiss  of  (C  4)  and  (B,)  the  mica  seams 
are  generally  uniform,  and  more  or  less  marked  by  small  round 
sub-porphyritic  points  of  felspar.  The  Granitic  rock  of  the 
present  formation,  appears  first  distinctly,  towards  the  S.,  near 
the  line  of  Haddam  and  Chatham,  on  Haddam  Neck,  and  on 
the  W.  side  of  a  valley  opening  S.  E.  from  Middle  Haddam 
meeting-house,  along  the  N.  E.  border  of  the  Anthophyllitic 
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range  (B  2.)  Farther  S.  E.,  in  nearly  the  same  line,  and  ad- 
joining  the  latter  range,  occurs  a  locality  of  the  red  striped 
gneiss,  noticed  in  connexion  with  (B  2 1,)  and  still  farther  S.  E. 
a  range  of  Hornblende  with  epidote,  similar  to  that  noticed 
under  (B  2  X)  and  (B  4 1.)  From  the  point,  above  noted,  the 
present  formation  extends  N.  N.  W.,  in  a  narrow  band,  along 
the  E.  side  of  the  Connecticut  to  Middle  Haddam  Landing, 
bordered  on  the  E.  by  a  similar  narrow  range  of  the  dark  sil- 
very Micaceous  Gneiss  (or  Mica  Slate,)  with  large  beds  of 
coarse  white  Granite,  already  noticed  in  connexion  with  (B4t.) 
Farther  N.,  namely,  W.  of  the  S.  point  of  the  Bolton  range, 
the  formation  assumes  its  average  width,  and  is  directed  more 
N.  N.  Easterly,  conformably  to  the  direction  of  the  latter  range 
on  the  East.  This  formation  may  be  considered  as  divided 
into  two  parts  by  the  basin  of  Snipsick  Pond,  N.  of  Vernon ; 
the  two  sections  presenting,  in  the  character  of  their  rocks, 
sufficient  differences,  to  entitle  them  to  a  separate  description. 

1.  The  Southern  Section,  including  all  that  part  of  the  for- 
mation extending  N.  from  Middle  Haddam,  through  Glast^i* 
bury,  Manchester  and  Temon,  to  Snipsick  Pond,  may  be  divi- 
ded into  two  subordinate  ranges,  distinguished  by  the  peculiar 
character  of  their  rocks. 

a.  The  Western  part  of  the  section,  and  in  some  points  ap- 
parently its  entire  width,  is  chiefly  occupied  by  a  darker  grey, 
more  strongly  mica-seamed,  veined  sub-porphyritic  granitic  or 
sub-granitic  gneiss,  with  crystals  of  hornblende  more  or  less 
disseminated  in  the  mica  seams,  and  with  stains  or  patches  of 
light  yellow  epidote,  more  or  less  diffused  through  the  felspar. 
This  latter  trait  gives  a  peculiar  character  to  the  rock  of  this 
division,  which,  from  this  circumstance,  might  not  inaptly  be 
called  an  Epidotic  Granitic  Gneiss.  It  also  forms  a  connecting 
link,  between  the  present  formation,  and  the  band  of  Epidotic 
Hornblende,  adjoining  the  outer  border  of  the  Anthophyllitic 
range,  in  (B  2 1 — 4 1.)  Large  and  small  interposed  nests  or 
patches  of  dark  hornblende,  and  of  a  fine-grained  uniform 
light  grey  sub-granitic  gneiss,  not  unfirequently  occur  in  the 
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granitic  gneiss  of  tliis  division.    These  are  usually  of  a  lenticu- 
lar form,  and  are  often  arranged  in  a  series,  in  the  line  of  strati- 
fication, as  has  been  noticed  of  porphyritic. points  of  felspar,  and 
detached  beds  of  granite,  apparently  indicating  a  common  prin- 
ciple of  formation.    Alternate  beds  of  a  dark  micaceous  sub- 
homblendic  gneiss,  usually  very  decomposable,  and  of  dark 
Hornblende,  occur  in  this  division^  and  also  beds  of  coarse  red 
and  white  granite,  and  of  a  finer  grained  felspathic  granitic 
gneiss.    Yery  large  beds  of  an  extremely  coarse  granite  occur 
on  the  immediate  Western  border  of  this  division,  at  the  Roar- 
ing Brook  (Glastonbury,)  resembling  in  grain,  the  granite  of  the 
Felspar  Quarries,  S.  E.  of  Middletown,  in  (B  3.)    Occasionally, 
along  the  Western  border,  particularly  adjoining  the  green 
chloritic  gneiss  of  (G 1,)  as  in  Yernon,  and  at  other  points,  where 
the  preceding  formation  (G 1)  is  not  apparent,  as  E.  of  Man- 
chester, a  light  green  chloritic  tint  pervades  the  rocks  of  this 
division,  accompanied  with  red  felspar.    The  granitic  gneiss 
is  there  frequently  porphyritic  in  its  structure.    In  the  S.  E. 
part  of  Manchester,  on  the  inmiediate  frontier  of  the  Primary, 
is  an  extensive  excavation  for  copper,  in  a  rock  of  this  descrip- 
tion.   The  mine  is  entered  by  a  nearly  horizontal  gallery, 
first  dug  through  a  coarse  granitic  conglomerate,  and  soon 
meeting  the  granitic  gneiss  of  the  present  formation,  which  is 
there  apparently  much  indurated,  and  pervaded  by  seams  of 
specular  iron,  accompanied  with  purple  iron  stains  and  traces 
of  copper.     Along  the  high  ridge  in  Eastbury,  between  the 
frontier  of  the  Primary  and  the  valley  of  the  North  branch  of 
Roaring  Brook,  extends  a  subordinate  range  of  a  lighter  grey 
more  granitic  gneiss,  rarely  epidotic  or  hornblendic,  and  occa- 
sionally with  reddish  porphyritic  felspar.    Towards  the  S.  ex- 
tremity of  the  present  formation.  South  from  Middle  Haddam 
Landing,  there  generally  occurs  a  series  of  alternate  beds  of  a 
light  greenish  grey  reddish  porphj^ntic  gneiss,  and  a  dark 
greenish  micaceous  sub-homblendic  gneiss,  with  occasional 
beds  of  dark  green  hornblende,  and  others  of  a  coarse  or  fine- 
grained granitic  gneiss,  usually  with  reddish  felspar.    At  the 
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extreme  S.  point,  the  more  granitic  rock  of  the  formation  ap« 
proaches  more  nearly  the  even  fine-grained  siib-granitic  gneiss, 
with  parallel  flakes  of  dark  mica,  noticed  under  (B  2 1—4:  t,) 
but  still  with  some  degree  of  the  porphyritic  structure,  ob- 
served farther  Northward.  Not  unfrequently,  throughout  the 
present  division,  a  band  of  a  white  or  reddish  porphyritic  gneiss 
occurs  on  its  immediate  borders,  both  Eastern  and  Western, 
particularly  the  latter.  The  occurrence  of  a  narrow  range, 
including  beds  of  the  red  striped  gneiss  of  (B2t,)  along  the 
Western  border  of  this  formation,  E.  of  Portland,  has  already 
been  noticed.  This  adjoins,  on  the  E.,  a  band  of  porphyritic 
rock,  interposed  between  it  and  the  peculiar  rock  of  the  pres- 
ent division  (a.) 

13.  A  range  of  a  very  light  grey,  sometimes  nearly  white, 
rather  coarse-grained  felspathic  Granitic  Gneiss,  extends 
along  the  E.  border  of  the  present  section,  where  it  adjoins  the 
Bolton  Mica  Slate  range  (3,)  apparently  throughout  the  greater 
part,  if  not  the  whole,  of  its  extent.  The  rock  of  this  range 
is  usually  very  slightly  seamed  with  mica,  and  is  often  porphy- 
ritic, both  with  felspar  and  quartz  ;  the  porphyritic  character 
of  the  latter  very  exactly  resembling  that  of  the  former.  This 
rock  occa^nally  alternates  with  a  fine-grained  light  grey,  less 
granitic  gneiss,  more  distinctly  seamed  with  dark  mica,  like 
the  rock  of  the  preceding  division  (a,)  but  rarely  accompanied 
with  epidote.  This  range  is  of  greatest  extent  towards  the  S. 
in  Chatham,  and  the  S.  E.  part  of  Glastenbury,  but  may  be 
traced  N.  as  far  as  the  S.  E.  border  of  Snipsick  Pond. 

2.  The  Northern  Section  includes  that  part  of  the  formation 
from  Snipsick  Pond  and  its  outlet  in  Hockanum  river,  on  the 
S.,  to  the  most  Northern  point  examined  by  me,  W.  of  Monson 
(Mass.) 

The  Western  division  (a)  of  the  preceding  section  may  be 
regarded  as  continued  N.  in  a  comparatively  narrow  range  (t,) 
traversing  the  ridge  W.  of  Snipsick  Pond,  and  farther  N.  pre- 
senting a  more  elevated  line  of  sunomits,  extending  nearly 
parallel  to  the  W.  frontier  of  the  Primary,  to  the  North  line  of 
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the  State,  where  it  bends  abruptly  West,  into  the  high  narrow 
ridge,  W.  of  South  Wilbraham,  noticed  under  the  preceding 
formation  (1.)  The  two  highest  summits  in  this  range,  Dur- 
fee's  Mountain  and  Bald  Mountain,  on  the  S.  and  N.  of  the 
'Stafford  Turnpike,  E.  of  Somers,  form  conspicuous  objects,  on 
"the  E.  border  of  the  Connecticut  valley.  In  the  South  part  of 
this  range,  the  prevailing  rock  is  a  thin  dark  mica-seamed, 
more  or  less  epidotic  stained  gneiss,  more  nearly  allied  Co  that 
of  (1  a.)  Farther  N.  (E.  of  Somers,  where  it  apparently  occu- 
pies the  line  of  summits  above  noticed,)  the  rock  is  rather  less 
mica-seamed,  and  rarely  presents  any  traces  of  cpidote,  but 
alternates  with  frequent  large  beds  of  a  fine-grained  dark  Horn- 
blende, abounding  in  nodules  of  fine  yellow  epidote,  very  sim- 
ilar to  the  Epidotic  Hornblende  of  (B  2 1 — 4 1.)  Large  inter- 
posed beds  of  coarse  white  granite  also  occur  in  this  range. 
Along  the  E.  side  of  Durfee's  Mountain  (on  its  Eastern  bor- 
der,) is  a  large  bed  of  a  light  greenish  grey  Talcose  Slate,  ac- 
companied with  a  light  green  Actynolite  Slate,  and  more  or 
less  filled  with  hornblendic  asbestos ;  interposed  between  large 
beds  of  a  dark  green  or  black  thick  bedded  sub-porphyritic 
Hornblende.  The  Talcose  Slate  has  been  worked  as  soap- 
stone,  but  is  generally  of  an  inferior  quality,  from  i&  too  schis- 
tose structure,  and  from  the  presence  of  hornblendic  asbestos. 

The  main  body  of  the  present  section  (t,)  East  of  the  line 
of  summits  above  noticed,  is  chiefly  composed  of  a  light  grey, 
slightly  uneven,  usually  coarse-grained  Granitic  Gneiss,  mark- 
ed by  parallel  flakes,  rather  than  continuous  seams  of  black 
mica.  This  rather  resembles  the  rock  of  the  Eastern  than  that 
of  the  Western  division  of  the  Southern  Section  (i,)  but  usu- 
ally wants  the  porphyritic  quartz  of  the  former,  and  is  gene- 
rally more  dark  mica-flaked  and  decomposable.  A  variety 
very  similar  to  that  of  the  Eastern  division  of  (i,)  with  por- 
phyritic quartz,  occurs  on  its  Eastern  border,  near  the  line  of 
the  State,  in  Stafibrd,  and  farther  North,  E.  of  South  Wilbra- 
ham. In  the  same  part  of  the  present  section  occurs  a  variety 
of  dark  thick  bedded  Hornblende,  with  small  round  porphy- 
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ritic  nodules  of  white  quartz,  giving  it  a  singular  varioloid 
appearance.  A  variety  of  granitic  gneiss,  with  large  porphy- 
ritic  felspar,  also  occurs  in  the  same  part  of  the  section. 

Along  the  S.  border  of  the  main  body  of  this  section  (j,) 
North  of  Snipsick  Pond,  a  range  of  large  beds  of  coarse 
white  Granite  (*)  apparently  extends  round  from  E.  S.  E.,  on 
the  West,  to  E.  N.  E.,  on  the  East,  accompanied  with  a  very 
fine-grained,  light  grey,  ferruginous,  decomposable  Granitic 
Gneiss,  with  frequent  interposed  beds  of  a  fine-grained,  dark 
Hornblende,  also  very  decomposable.  At  the  S.  W.  point  of 
this  range,  apparently  exterior  to  it,  and  adjoining  the  Western 
range  of  the  present  section  (t,)  is  a  band  of  a  rather  coarse- 
grained, very  white  felspathic  Granitic  Gneiss,  with  seams  of 
coarse  green  mica,  usually  very  much  contorted  and  inter- 
rupted. This  rock  resembles  a  similar  variety  noticed  in  con- 
nexion with  the  Anthophyllitic  formation  (B2.)  This  range 
of  decomposable  Granitic  Gneiss,  with  Granite  and  Horn- 
blende, apparently  extends  N.  along  the  E.  border  of  the 
formation,  at  least  to  the  Stafford  Turnpike,  where  on  its  E. 
border  the  coarser  Granitic  rock,  with  green  mica,  is  also  ob- 
served. Farther  North,  beds  of  a  dark  fine-grained  decom- 
posable Hornblende,  accompanied  with  a  similar  fine-grained 
decomposable  Granitic  Gneiss,  occur  in  the  more  central 
part  of  the  formation,  at  least  from  the  County  road,  so  called, 
to  the  N.  line  of  the  State.  North  of  the  latter  road,  near  the 
E.  border  of  the  formation,  is  a  ranger  of  a  coarse  sub-por- 
phyritic  thick  bedded  light  green  Hornblende,  somewhat  re- 
sembling the  Chloritic  Hornblende  rock  of  Preston  (F  3.)  The 
range  of  decomposable  gneiss  with  granite,  on  the  North  of 
Snipsick  Pond,  apparently  curves  round  the  Eastern  more 
granitic  part  of  the  present  section  (t,)  on  the  South,  separa- 
ting it  from  the  Southern  section,  and  is  then  continued  North, 
along  its  Eastern  border.  Still  farther  North,  near  the  line 
of  the  State,  it  apparently  extends  in  a  range  W.  of  the  Gran- 
itic band,  characterized  by  its  porphj^ritic  quartz  and  felspar, 
adjoining  the  Mica  Slate  formation  (3)  on  the  East.    This 
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latter  might  be  considered  as  a  continuation  of  the  range  of 
similar  rock  in  the  S.  section  (^  fi.) 

The  present  formation  apparently  conmiences  in  the  ranges 
(B  2  X — 4 1,)  included  in  the  preceding  group,  with  which  it  is 
connected  by  its  Epidotic  Hornblende,  and  the  prevalence  of 
epidote  in  the  granitic  rock  of  (^  a,)  as  well  as  by  certain  pe- 
culiarities of  structure,  already  referred  to.  Still  the  main 
body  of  the  formation  terminates  distinctly  towards  the  South, 
at  the  point  S.  of  Middle  Haddam,  already  pointed  out,  only 
more  remote  relations  being  observed  farther  South.  The  form- 
ation might  be  considered  as  composed  of  three  detached  sub- 
formations,  namely,  the  Epidotic  Granitic  range  (i  a,)  having  its 
centre  in  the  S.  W.  part  of  the  formation,  and  running  out 
towards  the  North,  in  the  narrow  band  (2 1,)  on  the  Western 
border  of  the  formation,  characterized  by  the  prevalence  of 
Epidotic  Hornblende;  the  white  granitic  range  (i/3)  on  the 
East,  characterized  by  its  porphyritic  quartz,  extending  appa- 
rently in  an  interrupted  series,  along  the  W.  border  of  the 
Mica  Slate  formation  (3  ;)  and  the  coarse  dark  flaked  granitic 
range  (2 1,)  occupying  the  central  portion  of  the  Northern 
section,  and  separated  from  the  two  preceding  ranges  on  the 
South  and  East,  by  the  narrow  band  of  decomposable  granitic 
gneiss  and  white  granite,  noticed  in  connexion  with  it.  The 
two  first  or  more  Southern  of  these  ranges  thus  enclose  the 
third  or  Northern  range,  on  the  West  and  East,  by  processes 
extending  from  their  main  body  towards  the  North,  in  a  man- 
ner already  exhibited  in  more  than  one  instance  in  the  West- 
ern Primary.  The  porphyritic  rocks  of  this  formation  present 
an  arrangement  worthy  of  notice.  They  occur  generally  in 
the  narrow  point,  at  its  Southern  termination,  but  farther 
North,  are  chiefly  confined  to  its  Eastern  and  Western  bor- 
ders, particularly  to  the  Western  border  of  (i «,)  and  to  the 
range  (^  /?,)  and  its  continuation  Northward  along  the  Eastern 
border  of  (2.)  In  the  latter,  quartz  very  generally  takes  the 
place  of  felspar  in  giving  the  porphyritic  structure,  thus  indica- 
ting the  relation  of  that  range  to  the  duartz  rock  of  the  adjoin- 
ing Mica  Slate  formation  (3,)  as  will  afterwards  be  noticed. 
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The  N.  W.  Trap  Dike,  connected  with  the  Eastern  Pri- 
mary, commences  in  the  Southern  section  of  the  present  form- 
ation, near  it  Western  border,  in  the  S.  part  of  Vernon,  and 
extends  N.  nearly  in  a  line  parallel  to  the  W.  frontier  of  the 
Primary,  to  the  S.  E.  point  of  Durfee's  Mt.,  when  it  bears 
more  N.  Easterly,  obliquely  across  the  Northern  section,  till  it 
enters  the  Bolton  Mica  Slate  range,  near  the  North  line  of  the 
State,  in  West  Stafford. 

3.    The  Bolton  Mica  Slate  Formation. 

This  extends  N.  N.  Easterly,  in  a  high  narrow  ridge,  con- 
tinued, with  only  a  few  slight  interruptions,  from  the  Cobalt 
Mine,  in  Chatham,  at  least  to  a  point  N.  W.  of  Monson  (Mass.,) 
forming  apparently  the  most  extensive  continuous  Primary 
mountain  range  in  the  State.  During  the  whole  distancci 
above  stated,  it  is  only  at  two  points  intersected  by  valle3rs, 
dividing  it  to  its  base,  namely,  at  Dark  Hollow,  N.  W.  of  Marl- 
borough, and  at  West  Stafford,  where  the  West  branch  of  the 
Willimantic  passes  through  from  the  preceding  formation  (2,) 
on  the  West.  These  two,  and  Bolton  Notch  (at  a  more  con- 
siderable elevation,)  cross  the  ridge  nearly  directly  transverse- 
ly (from  East  to  West.)  Other  valleys  cross  it  in  a  more 
Northerly  direction  (N.  N.  W. — N.  N.  E.,)  caused  by  a  lateral 
shift  in  the  range. 

This  formation  appears  as  a  narrow  Micaceous  band,  be- 
tween two  parallel  Granitic  ranges  (2 — 4.)  Throughout  its 
whole  extent,  the  predominant  rock  is  a  soft  dark  or  light  blu- 
ish (lead)  grey  Mica  Slate,  with  garnets  and  staurotides,  and 
more  rarely  with  kyanites.  Large  staurotides  occur  in  a 
band,  along  the  Western  side  of  the  range.  West  of  Bolton 
and  Tolland.  The  prevailing  variety  of  Mica  Slate  is  gene- 
rally coarse-grained,  thin  and  uneven,  with  a  predominance 
of  mica,  but  thicker  and  more  even  quartzose  varieties  occur, 
in  different  parts  of  the  range.  Thus,  at  Dark  Hollow,  and 
on  the  summit  of  the  ridge  West  of  Bolton,  a  dark  grey,  less 
fissile  and  softer  variety  occurs,  quarried  as  a  firestone,  and  at 
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the  latter  point  for  grindstones.  Along  the  East  border  of  the 
range,  North  and  South  of  the  Bolton  Notch,  are  extensive 
beds  of  a  rather  thick,  light  grey,  even  and  very  fissile  sub- 
quartzose  Mica  Slate,  in  which  are  situated  the  noted  flagging 
quarries  of  Bolton  and  Yemon.  These  beds  are  accompanied 
by  a  softer,  more  uneven,  and  more  micaceous,  light  silver 
grey  Mica  Slate,  marked  by  greenish  shades  or  patches,  like 
the  Mica  Slate  of  (C 1  W,)  and  in  some  of  the  beds,  as  in  that 
adjoining  the  Notch,  by  a  thin  band  of  limestone,  associated 
with  hornblende  and  green  pyroxene.  Along  the  Western 
border,  subordinate  beds  occur  of  a  very  hard,  dark  blue, 
thick,  sub-quartzose  Mica  Slate,  with  garnets  and  staurotides. 
On  the  E.  and  W.  borders,  particularly  in  the  North  part  of 
the  range,  beds  occur  of  a  very  dark  blue,  softer  Mica  Slate, 
generally  very  ferruginous,  and  not  unlike  the  dark  blue  fer- 
ruginous Mica  Slate,  accompanying  the  Hematite  ores  in  Salis- 
bury (M  W.)  The  two  latter  varieties  are  usually  very  fine- 
grained. 

Large  beds  or  subordinate  ranges  of  white  Quartz  rock 
occur  throughout  the  greater  part  of  the  range.  Along  the 
Western  border,  this  rock  may  be  traced,  with  occasional  in- 
terruptions, from  the  South  point  of  the  range,  into  Massa- 
chusetts. It  occupies  the  greater  part  of  the  summit  of  the 
main  ridge,  at  its  Southern  extremity  (Great  Hill,)  and  at  the 
North  line  of  the  State  forms  another  wide  band,  traversing 
the  highest  summit  in  the  direction  of  the  range  (N.  N.  E.)  The 
rock  in  this  line  is  chiefly  composed  of  a  rather  coarse-grained, 
white  crystalline  quartz,  with  more  or  less  frequent  seams  of 
white  mica,  and  with  occasional  porphyritic  points  of  a  more 
limpid  quartz ;  the  latter  resembling  not  a  little  the  porphyritic 
quartz  in  the  Granitic  Gneiss  on  the  Eastern  border  of  the 
preceding  formation  (2  ^  ^.)  This  rock  is  occasionally  fissile 
in  large  even  slabs,  well-suited  for  flagging,  and  is  quarried 
for  such  purposes  in  West  Stafford.  Subordinate  beds  occur 
in  this  rock  of  a  more  compact  white  or  light  grey  quartz, 
breaking  in  large  square  blocks.    This  is  particularly  observ- 
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ed  at  the  South  extremity  of  the  range.  Occasionally  this 
Quartz  rock  is  bordered  by  a  thick,  dark  grey  quartzose  mica- 
ceous rock,  similar  to  that  occurring  in  Dark  Hollow,  already 
noticed.  On  the  Eastern  border  of  the  range,  N.  E.  of  West 
Stafford  meeting-house,  is  a  subordinate  range  of  a  very  fine- 
grained, even,  pure  white  Quartz,  generally  thinly  fissile,  with 
delicate  seams  of  white  mica ;  quarried  to  some  extent  as  a  li- 
ning for.  furnaces,  and  for  other  uses  as  a  firestone.  S.  of  West 
Stafford  meeting-house,  a  bed  occurs  of  a  singular  dark  and 
light  striped  Micaceous  Quartz,  usually  fine-grained  and  de- 
composable, and  often  exhibiting  a  distinctly  porphyritic  vein- 
ed structure.  The  Quartz  rock  of  this  range  is  generally 
more  or  less  ferruginous  (pyritiferous.)  In  a  large  bed  of  it, 
on  the  summit  of  the  range,  E.  of  Square  Pond  (Ellington,) 
seams  occur  of  a  light  red  Hematite,  formerly  worked  to  some 
extent  for  the  Stafford  furnaces.  The  ore  is  apparently  too 
much  disseminated  through  the  rock  to  be  worked  to  advan- 
tage. It  is  undoubtedly  formed,  like  the  Hematite  of  Salis- 
bury, by  the  decomposition  of  the  iron  pyrites  disseminated 
through  the  rock.  It  is  the  only  instance  in  which  I  have 
observed  any  quantity  of  this  ore  in  the  Eastern  Primary. 
Veins  of  crystalline  Quartz  occasionally  occur  in  this  range, 
but  rarely  of  any  magnitude. 

Beds  or  veins  of  coarse  white  Granite  are  not  unfrequent  in 
this  range,  generally  associated  with  the  coarser  more  mica- 
ceous variety  of  the  Mica  Slate.  These  are  large  and  very 
abundant  in  that  part  of  the  range,  W.  of  the  quarries,  in  the 
vicinity  of  the  Bolton  Notch.  In  some  parts  of  the  formation 
are  large  beds  or  subordinate  ranges  of  a  peculiar  very  fine- 
grained, light  bluish  grey  Granitic  Gneiss,  usually  with  a  pre- 
dominance of  quartz  in  its  composition,  and  often  very  ferru- 
ginous, with  bright  red  and  yellow  stains.  This  occurs  most 
extensively  on  the  Eastern  border  of  the  range,  North  of  Tol- 
land, where  it  alternates  with  a  dark  blue  ferruginous  Mica 
Slate,  sometimes  containing  nodules  of  a  peculiar  radiated 
hornblende. 
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Beds  of  Hornblende  rock  rarely  occur  in  the  more  central 
part  of  the  range,  but  are  frequent  on  the  Eastern  and  West- 
em  borders,  particularly  the  Eastern,  where  they  form  a  sub- 
ordinate lateral  range  (t,)  often  of  considerable  width.  The 
Hornblende  in  the  interior  and  on  the  Western  border  is  usu- 
ally dark  and  thinly  schistose,  and  in  the  latter  situation,  near 
the  N.  line  of  the  State,  it  alternates  with  the  dark  blue  ferru- 
ginous Mica  Slate,  already  noticed.  In  the  range  (t,)  on  the 
Eastern  border,  the  Hornblende  is  generally  thick  bedded  and 
8ub-porphyritic  (sienitic,)  dark  green  or  black,  and  usually  fer- 
ruginous and  decomposable.  It  is  there  generally  more  or  less 
accompanied  with  green  pyroxene  and  epidote,  in  seams  and 
nodules,  and  also  with  interrupted  seams  of  coarse  green  mica, 
usually  very  tortuous.  It  is  often  accompanied  too  with  large 
and  small  beds  of  coarse  and  fine  white  Granite ;  the  fine- 
grained particularly,  sometimes  with  seams  of  the  same  green 
mica,  above  noticed,  and  very  similar  then  to  the  Granitic 
rock  on  the  S.  and  E.  border  of  the  Northern  section  of  the 
preceding  Granitic  formation  (2,)  as  well  as  to  a  peculiar  rock 
accompanying  the  Anthophyllitic  formation  (B  2.)  Small  beds 
of  a  dark  grey  impure  micaceous  Limestone  occasionally  oc- 
cur, in  connexion  with  the  Hornblende  on  the  E.  border  of  the 
present  formation.  This  Hornblendic  range  is  very  remarka- 
ble for  its  extent  and  peculiar  character,  at  Dark  Hollow,  be- 
tween Tolland  and  Vernon,  and  in  Staflbrd,  from  the  vicinity 
of  the  Firestone  duarry,  above  noticed,  to  the  N.  line  of  the 
State.  In  that  part  of  it,  E.  of  Vernon,  is  a  large  bed  of  black 
Tourmaline  rock,  with  veined  porphyritic  quartz. 

The  general  dip  of  the  strata  in  the  present  formation  is 
West ;  consequently  the  Hornblendic  range,  on  the  East,  un- 
derlies the  Mica  slate  forming  the  main  body  of  the  formation. 
This  Western  dip  also  renders  the  working  of  the  Bolton  flag- 
ging quarries,  all  of  which  lie  on  the  E.  side  of  the  range,  pe- 
culiarly inconvenient,  and  perhaps  ultimately  impracticable. 

The  present  formation  properly  commences,  on  the  South, 
in  the  bold  S.  point  of  the  Bolton  range^  called  Great  Hill,  N. 
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of  Middle  Haddam  Landing.  The  high  point  of  the  ridge  is 
there  composed  of  the  wide  band  of  white  Quartz  rock,  al- 
ready noticed,  while  along  the  E.  declivity,  the  peculiar  Mica 
Slate  of  the  range  commences.  The  Cobalt  Mine  is  situated 
at  this  point,  in  the  latter  rock,  in  an  interposed  bed  of  dark 
green  Hornblende,  accompanied  with  light  green  actynolite 
and  arsenical  iron.  Farther  S.  extends,  in  a  S.  S.  E.  direc- 
tion (that  of  the  Bolton  range  being  N.  N.  E.,)  a  narrow  range 
(t)  of  a  dark  silvery  thin  Micaceous  Schist,  usually  very  ferru- 
ginous (pyritiferous,)  and  not  unfrequently  containing  garnets, 
and  sometimes  patches  of  radiated  hornblende.  This  range 
usually  abounds  in  large  interposed  beds  of  very  coarse  Gran- 
ite, forming  almost  a  continued  series,  and  connected  with  the 
granite  beds  in  the  same  line,  in  the  vicinity  of  Haddam  court- 
house. Beds  of  dark  Hornblende  also  occur  in  this  range,  par- 
ticularly near  its  E.  border,  sometimes  thinly  fissile,  and  at 
other  times,  thick  bedded  and  sub-porphyritic.  This  Mica- 
ceous range  occupies  the  greater  part  of  the  interval,  on  Had- 
dam Neck,  between  the  Anthophyllitic  range  (B  2)  on  the  West, 
and  the  Granitic  formation  (C  4)  on  the  East ;  being  separated 
from  the  former  by  the  apparent  continuation  of  the  preceding 
Granitic  formation  (C  2.)  The  connexion  of  this  Micaceous 
range  with  the  range  (B  4 1,)  has  already  been  indicated. 

The  present  formation,  in  the  character  of  its  rocks,  and  in  its 
accompanying  minerals,  belongs  to  the  same  class  as  (C — E — 
G — M,)  in  the  Western  Primary,  but  differs  from  either  of  those 
by  the  abundance  and  peculiar  character  of  its  Quartz  rocks. 
It  more  nearly  resembles  the  Mica  Slate  range  (E  6,)  the  only 
other  formation  of  this  class  in  the  Eastern  Primary. 

4.    A  Chranitic  Formation  (Gneiss.) 

This  forms  a  narrow  range,  of  variable  width,  as  will  be 
observed,  by  reference  to  the  map  accompanying  this  report, 
extending  along  the  Eastern  border  of  the  Bolton  range  (3,) 
throughout  its  whole  extent,  as  far  as  examined  by  me,  and 
farther  S.  along  the  E.  side  of  the  Micaceous  range  (3  ti)  last 
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noticed,  till  it  connects  with  the  Granitic  and  Snb-graniiic 
ranges  (B  4 1 — 4,)  at  the  Eastern  quarries  of  Haddam  Neck. 
This  connexion^  on  the  S.,  can  be  very  distinctly  traced  N.  N. 
Westerly,  along  the  high  ridge,  extending  through  the  E.  part 
of  Haddam  Neck,  and  by  the  W.  side  of  the  valley  of  the  W. 
branch  of  East  Hampton  brook,  to  the  S.  E.  point  of  the  Bol- 
ton range  at  Great  Hill.  The  present  formation  then  extends 
N.  N.  Easterly,  along  the  East  side  of  that  range,  rarely  ex- 
ceeding a  mile  in  width,  and  sometimes  quite  narrow,  merely 
occupying  the  lower  part  of  the  declivity  of  the  range,  and 
immediately  underlying  the  Hornblendic  band  (3  t,)  already 
noticed. 

This  formation  consists  of  alternate  beds  of  darker  and 
lighter  grey,  more  or  less  dark  mica-seamed  Granitic  or  sub- 
granitic  Gneiss ;  usually  quite  even,  and  presenting  in  its  mica 
seams,  nearly  the  same  sub-porphyritic  appearance,  already  no- 
ticed under  (B 1.)  Occasionally  the  darker  seamed  varieties 
are  sub-homblendic,  like  the  sub-granitic  gneiss  of  (B  4.)  The 
Granitic  Gneiss  of  this  formation,  particularly  in  the  more 
Southern  part,  is  usually  decomposable,  but  occasionally  beds 
occur,  sufficiently  durable,  and  well  fitted  for  quarrying.  It  is 
quarried  to  a  considerable  extenl,  in  Marlborough  (E.  of  Dark 
Hollow,)  and  in  Tolland,  Stafford^  and  Monson  (Mass. ;)  but 
more  extensively  at  its  S.  terminatioiv,  at  Haddam  Neck,  and 
in  that  part  of  its  course.  East  of  Middle  Haddam.  Occasion- 
ally, as  it  approaches  the  Honiblendic  range  (3 1,)  on  the  West, 
it  is  very  fine-grained  and  even,  lighter  and  darker  striped,  and 
also  very  hard  and  prismatic,  resembling,  in  that  respect,  the 
rock  of  the  Sub-granitic  range  (B  4  *,)  as  it  approaches  the  Mi- 
caceous formation  (E  I.)  This  peculiar  character  was  observ- 
ed in  it  very  strikingly  on  the  Eastern  declivity  of  the  Bolton 
range,  at  a  point  N.  E.  of  the  North  duarry  (Vernon.)  It  al- 
ternates, more  or  less,  with  beds  of  a  dark  sub-micaceous,  occa- 
sionally sub-hornblendic,  decomposable  thick  gneiss,  which  E. 
of  Tolland  village,  forms,  as  it  were,  a  subordinate  ran£[e,  on 
the  E.  border  of  the  formation.     Beds  of  a  dark  schistose 
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Hornblende  also  occur,  particularly  in  connexion  with  the  sub- 
micaceous  gneiss,  just  noticed,  both  in  the  more  central  part  of 
the  formation,  and  on  its  Eastern  border.  In  the  latter  situa- 
tion, the  Hornblende  is  occasionally  thicker  and  sub-porphyri- 
tic.  These  dark  Micaceous  and  Hornblendic  beds  are  gener- 
ally quite  ferruginous,  and  the  Granitic  Gneiss  adjoining  them 
is  usually  finer  grained  and  more  decomposable.  It  may  here 
be  observed  that  Hornblende  is  generally  more  abundant 
along  the  line  of  junction  of  different  formations,  particularly 
those  of  a  more  distinct  character,  as  micaceous  and  granitic 
formations.  This  is  particularly  observable  of  the  present 
formation,  virhere  the  Hornblendic  range  (t)  extends  along  its 
line  of  junction,  on  the  West,  with  the  Mica  Slate  formation 
(03,)  while  on  its  E.  border,  adjoining  the  Micaceous  forma- 
tion (D,)  there  is  a  similar,  though  less  remarkable  predomi- 
nance of  Hornblende.  In  the  quarries  at  Hnddam  Neck,  and 
at  other  points  farther  North,  in  this  range,  thin  beds  occur  of  a 
ferruginous  micaceous  gneiss,  with  anthophyllite  disseminated. 
This  mineral,  however,  is  in  very  small  quantity  in  the  present 
formation,  compared  with  its  great  abundance  in  the  Antho- 
phyllitic  range  (B  2.)  Beds  or  veins  of  coarse  Granite  are  less 
frequent  than  in  the  Micaceous  formations,  adjoining.  In  that 
part  of  the  range,  E.  of  Bolton  Notch,  a  singulcur  variety  of 
coarse  granite  occurs,  with  large  veined  porphyritic  points  of 
green  felspar.  Nodules  of  magnetic  iron  occur  in  a  coarse 
white  granite,  near  the  Eastern  border  of  the  range  (N.  E.  of 
Tolland.) 

In  the  S.  part  of  the  present  formation,  from  E.  Hamptoa 
to  the  N.  part  of  Marlborough,  it  extends  to  a  considerable 
width  through  the  lower  country,  E.  of  the  Bolton  range. 
Farther  N.  (to  the  S.  part  of  Tolland,)  it  is  usually  quite  nar- 
row, scarcely  extending  beyond  the  base  of  the  E.  declivity  of 
that  range.  At  the  latter  point,  between  Tolland  and  Vernon, 
this  and  the  preceding  formation  make  a  remarkable  bend  to 
the  East,  and  again  bear  N.  N.  E.  near  Tolland  village.  At 
this  last  pointy  the  present  formation  assumes  a  more  consid- 
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erable  width,  which  it  retains  to  the  most  Northern  point  ex- 
amined by  me.  From  the  W.  branch  of  the  Willimantic,  to 
some  distance  beyond  the  N.  line  of  the  State,  it  extends  along 
a  wide  valley,  parallel  to  the  Mica  Slate  range  (3,)  which  there 
forms  a  high  mountain  ridge  rising  abruptly  on  the  West. 
Farther  North  it  extends  along  a  more  elevated  tract,  in  Mon- 
son  (Mast.,)  adjoining  the  still  higher  ridge  of  the  Bolton 
range  (3,)  on  the  West ;  the  valley,  farther  S.,  being  continued 
in  a  narrow  valley,  along  its  E.  border,  to  Chkkapee  river. 

The  N.  W.  Trap  Dike  of  the  Eastern  Primary,  crosses  the 
Mica  Slate  formation  (3)  very  obliquely  (N.  N.  E.)  from  a  point 
not  far  S.  of  the  N.  line  of  the  State,  to  another  point  S.  W. 
of  Monson  village,  and  then  traverses  the  present  forma- 
tion, in  the  same  direction,  at  least  to  a  point  N.  of  Monson 
village,  passing  by  the  E.  side  of  the  granitic  quarry  N.  W.  of 
that  village.  The  great  S.  E.  Trap  Dike  crosses  the  most 
Southern  point  of  the  Granitic  range  (C  2,)  N.  N."E.  to  a  point 
E.  of  Middle  Haddam  meeting-house,  where,  after  entering 
the  Micaceous  range  (C  3 1,)  it  bends  abruptly  East,  and  then 
crosses  the  S.  part  of  the  present  formation  (C4,)  to  the  Mica- 
ceous formation  (D,)  at  East  Hampton  brook. 

The  four  preceding  formations  form  a  group,  arranged  in 
parallel  bands,  the  two  widest,  of  which  consist  of  granitic 
or  felspathic  rocks,  while  between  them  is  interposed  a  band, 
in  which  micaceous  and  quartzose  rocks  greatly  predominate. 
This  presents  a  striking  illustration  of  the  principle  of  com- 
pensation, by  which  the  accumulation  of  one  of  the  leading 
constituents  of  Primary  rocks  (felspar,)  at  one  point,  is  balan- 
ced by  a  corresponding  accumulation  of  the  other  leading  con- 
stituents (quartz  and  mica,)  at  another.  I  have  already  ob- 
served that  the  Western  range  in  this  group  (C  1)  is  continued 
from  the  Micaceous  formation  (B  3,)  and  that  a  connexion  may 
be  traced  between  the  two  central  ranges  (C  2 — 3,)  and  the 
ranges  (B  2t — 4t,)  adjoining  the  Anthophyllitic  formation  (B2) 
on  the  West  and  East,  towards  its  Northern  point,  where  they 
apparently  conununicate.    The  Eastern  range  (C4)  can  be 
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more  distinctly  connected  with  the  ranges  (B  4 — 4 1,)  extend- 
ing along  the  Eastern  border  of  the  preceding  group  (B ;) 
more  especially  with  the  range  (B  4 1.)  The  present  group 
might,  therefore,  be  regarded  as  a  continuation  of  the  prece- 
ding group,  Northward ;  but  the  Central  Granitic  formation 
(B  1,)  in  that  group,  resembles  in  the  character  of  its  rocks, 
the  Eastern  range  (4)  in  the  present  group,  while  between 
them,  the  Southern  termination  of  the  two  central  ranges 
(0  2 — 3)  is  interposed.  This  might  be  regarded  as  a  lateral 
shift  to  the  East,  in  the  series  formed  by  (B 1)  and  (C  4,)  be- 
tween which  the  formations  (C  2 — 3,)  of  similar  extent  with 
the  more  Northern  member  of  that  series  (G  4,)  are  interposed, 
in  nearly  the  same  manner,  as  in  the  Western  Primary,  the 
Dover  Limestone  valley  (L,)  and  the  Mica  Slate  range  (M,) 
are  interposed  between  the  N.  point  of  the  Highland  range 
(K  3,)  and  the  S.  point  of  the  Granitic  range  (K 1.)  It  has  already 
been  observed  that  the  Sub-granitic  range  (B  4)  apparently 
diminishes  towards  the  North,  as  it  approaches  the  Connecti- 
cut, while  the  Granitic  range  (B  4 1,)  which  farther  S.  is  quite 
subordinate  to  the  latter,  expands  in  proportion,  in  the  same  di- 
rection. Opposite  the  point  where  this  enlargement  of  (B  4 1) 
commences,  the  range  (B  4  t,)  West  of  (B  4,)  apparently  com- 
mences also,  and  farther  N.  expands  into  the  two  central  form- 
ations of  the  present  group  (C  2 — 3.)  The  two  formations 
(B 1 — 4)  of  the  preceding  group  thus  apparently  run  out  to- 
wards the  North,  while  the  two  central  formations  of  the  pres- 
ent group  (C  2 — 3)  commence  between  them,  and  the  Eastern 
formation  (O  4)  also  commences  in  the  same  parallel  farther 
East,  exhibiting  an  arrangement  similar  to  the  interlocking  of 
different  ranges  along  the  transverse  line  crossing  the  middle 
part  of  the  Western  Primary. 

D.    A  Micaceous  Ferruginous  Formation  (Gneiss.) 

This  formation  extends,  in  width,  along  the  N.  line  of  the 
State,  from  the  preceding  formation  (04,)  on  the  West,  com- 
mencing on  the  East  side  of  the  valley,  noticed  under  that 
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formation,  to  the  West  side  of  Muddy  Pond  (North  Wood- 
stock.) It  continues  of  nearly  the  same  width,  as  far  South 
atf'the  South  part  of  Ashford,  and  the  middle  part  of  North 
Mansfield  and  North  Coventry,  where  it  suddenly  contracts  to 
a  narrow  band,  on  the  West,  running  South  along  the  Eastern 
border  of  the  preceding  formation  (C  4,)  through  the  East  part 
of  Bolton,  and  the  West  part  of  Hebron  and  Marlboroygh,  to 
East  Hampton.  It  there  expands  to  a  somewhat  greater  width, 
and  again  contracting  still  more,  extends  South,  along  the 
East  side  of  Haddam  Neck,  West  of  the  outlet  of  East  Hamp* 
ton  Pond,  and  crossing  the  Ck>nnecticut,  apparently  runs  out 
between  (B4t,)  on  the  West,  and  the  succeeding  formation 
(E  1,)  on  the  East,  at  a  point  North  of  Chester  brook.  Some 
traces  of  it  may  be  observed,  however,  farther  South,  along  the 
West  border  of  the  formation  (E  1,)  as  will  be  afterwards  no- 
ticed. This  formation  extends  North,  into  Massachusetts,  of 
nearly  the  same  width,  as  at  the  N.  line  of  the  State,  at  least 
through  Wales,  Holland  and  Sturbridge,  and  is  probably  contin- 
ned  as  far  N.  as  New  Braintree  and  North  Brookfield,  or  even 
still  farther.  From  the  preceding  statement,  it  apparently  com- 
mences on  the  S.,  in  a  long  narrow  process,  like  that  at  the  S. 
point  of  the  formation  (E  1,)  already  noticed,  but  farther  N., 
and  suddenly  expands,  in  the  same  manner  as  the  latter  form- 
ation, after  which  it  extends  Northerly,  of  nearly  uniform 
width,  as  far  as  I  have  examined  it. 

Throughout  the  whole  extent  of  this  formation,  a  striking 
uniformity  prevails  in  the  general  character  of  its  rocks.  Nu- 
merous varieties  occur,  but  all  peculiar  to  the  formation,  and 
grouped  and  alternating,  in  such  a  manner  as  to  form  a  con- 
sistent whole.  The  most  striking  characteristic  of  this  forma- 
tion, is  its  peculiar  ferruginous  aspect.  The  soil  is  generally 
deeply  red  or  yellow,  particularly  where  formed  more  imme- 
diately from  the  decomposition  of  the  rocks ;  the  rocks  are 
rusted  on  their  surface,  and  occasionally  decomposed  to  a  con- 
siderable depth,  into  a  red  or  yellow  ochry  earth,  sometimes 
valuable  as  an  iron  ore ;  and  deposits  of  bog  ore  occur  fre- 
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quently  in  the  swamps  and  yalleys.  This  formation,  in  its 
ferruginous  character,  resembles  the  formation  (I,)  in  the  West- 
ern Primary  ;  but,  in  the  peculiar  character  of  its  rocks,  mor# 
that  section  of  the  formation  (H,)  in  the  latter  system,  N.  W. 
of  Danbury  (H  2  /8.) 

The  predominant  rock  of  this  formation  is  a  dark  or  light 
grey  Micaceous  Gneiss  (a,)  more  or  less  pyritiferous  and  de- 
composable, whence  the  peculiar  ferruginous  character  of  the 
formation.  The  mica  of  this  rock  has  generally  a  peculiar 
purple  tint,  noticed  also  in  the  micaceous  gneiss  of  (H  2  /S,) 
just  referred  to.  Garnets  are  also  generally  found  in  the  mica« 
ceous  gneiss  of  this  formation,  as  well  as  in  the  accompanying 
granitic  gneiss  and  granite.  This  rock  is  usually  rather 
coarse-grained,  and  more  or  less  marked  by  parallel  granitic 
seams  or  veins,  occasionally  contorted  and  interrupted.  Beds 
or  subordinate  ranges,  however,  occur,  of  a  fine-grained  more 
uniform  variety  (/S,)  with  a  more  decided  purple  tint  to  its 
mica.  These  beds  are  generally  more  ferruginous,  and  so  de- 
composed and  rusted  near  the  surface,  that  the  peculiar  char- 
acter of  the  rock  can  be  observed  only  in  the  interior.  Two 
leading  sub-varieties  may  here  be  noticed ;  one  of  a  darker 
tint  (3  1,)  usually  harder  and  less  decomposable,  but  with  the 
surface  generally  coated  with  a  dark  brown  rust,  of  no  great 
thickness ;  the  other  ()8  2,)  of  a  lighter  and  more  delicate  pur- 
ple tint,  more  or  less  filled  with  very  thin  seams  or  layers  pf  a 
minutely  fibrous  white  or  light  brown  mineral  (bucholzite  ?) 
occasionally  also  disseminated  through  the  mica.  This  latter 
rock  is  generally  very  decomposable,  so  that  it  often  presents 
only  an  earthy,  ferruginous  mass  to  a  considerable  depth,  strong- 
ly  contrasting  with  the  very  delicate  traits  of  its  unaltered  por- 
tion. Garnets  often  abound  in  this  latter  sub-variety,  and  oe- 
easionally  it  includes  disseminated  scales  of  plumbago.  In 
some  instances  it  is  accompanied  with  thin  bands  of  a  cowr 
pactly  fine-grained  black  quartzy  schist,  usually  abounding  in 
pyrites,  and  also  with  minute  scales  of  plumbago  dissemin- 
ate4.    Beds  also  occur  of  a  very  coaise-grained|  d^k  grey, 
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thick  bedded  ferruginous  variety  (/,)  abounding  in  parallel  veins 
or  patches  of  quartz,  and  not  a  little  resembling  the  peculiar 
knotted  rock  of  the  formation  (I,)  in  the  Western  Primary. 
The  following  varieties  of  gneiss,  occurring  in  beds  or  sub- 
ordinate ranges,  may  be  also  noticed  in  this  formation  ;  name- 
ly, a  very  light  grey  sub-granitic  gneiss  (^,)  with  a  slight  pur- 
ple tint  to  its  mica  seams,  rather  coarse-grained,  and  more  or 
less  ferruginous  and  garnetiferous ;  a  coarse-grained,  dark  mi- 
caceous gneiss  («,)  more  or  less  undulating  in  its  structure, 
marked  by  smooth  shining  seams  of  black  mica,  with  a  pecu- 
liar soft  talcy  lustre,  and  accompanied  with  large  garnets  of  a 
peculiar  light  purple  variety;  and  another  coarse-grained, 
dark  grey,  rather  thick  and  even  micaceous  gneiss  (^,)  occa- 
sionally forming  subordinate  ranges  of  considerable  extent, 
one  of  which  may  apparently  be  traced  from  the  Tolland  and 
Willington  road,  in  a  line  N.  N.  E.  to  the  line  of  the  State, 
near  the  N.  E.  corner  of  Stafford.  The  two  latter  varieties 
are  very  slightly  ferruginous  or  decomposable.  The  former 
of  these  resembles  not  a  little  a  peculiar  micaceous  rock  ac- 
companying the  formation  (F  2,)  and  a  similar  rock  in  the 
formation  (E  4.) 

Beds  or  subordinate  ranges  of  a  light  grey  Granitic  Gneiss 
occasionally  occur  in  this  formation,  particularly  on  its 
Southern  and  Eastern  border,  where  they  not  unfrequently 
predominate.  This  rock  varies  from  a  bluish  grey  submica- 
ceous  variety,  to  a  nearly  white  very  felspathic  variety,  some- 
times alternating  in  the  same  bed  or  range.  The  lighter  va- 
rieties generally  prevail  towards  the  Eastern  border,  while  in 
tlie  interior  of  the  formation  the  rock  is  usually  less  felspathic. 
The  lighter  varieties  are  usually,  however,  more  or  less  cloud- 
ed with  minute  disseminated  mica,  thus  contrasting  distinctly 
with  the  purer  white  Granitic  Gneiss  of  the  formation  (E  1,) 
adjoining  on  the  East.  On  the  Western  border  of  the  forma- 
tion, from  the  N.  line  of  the  State,  at  least  as  far  South  as 
East  Hampton,  a  light  grey  sub-micaceous  gneiss  frequently  is 
observed,  characterized  by  its  peculiar  veined  porphyritic  or 
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sub-porphyritic  structure,  apparently  allied  ia  tliis  respect  to 
the  sub-porphyritic  Hornblende  already  noticed  on  the  East^ 
em  border  of  the  preceding  formation  (C  4,)  adjoining  it  on 
the  West.*  A  similar,  but  less  distinct  porphyritic  or  sub« 
porphyritic  structure  may  occasionally  be  observed  in  the 
granitic  gneiss  of  the  formation,  particularly  on  its  Eastern  bor- 
der. Interposed  beds  or  veins  of  a  white,  very  felspathic 
(albitic)  Granite,  are  quite  frequent  in  the  present  formation. 
These  are  usually  small,  but  sometimes  very  large,  and  as  is 
usually  the  case  with  interposed  beds  of  granite,  arranged  in 
an  interrupted  series.  The  granite  varies  from  coarse  to  fine- 
grained, and  is  usually,  particularly  the  finer  grained,  dis- 
tinctly parallel  in  its  structure ;  differing  in  the  latter  case 
from  the  granitic  gneiss,  only  by  its  more  felspathic  composi- 
tion, and  its  more  interrupted  arrangement.  Fine  large  pur- 
ple garnets  are  found  in  this  granite,  particularly  in  a  rather 
fine-grained,  distinctly  parallel  variety,  composed  almost  en* 
tirely  of  a  pure  white  felspar. 

Beds  of  Hornblende  and  Pyroxene  are  not  unfrequent  in 
this  formation,  particularly  in  certain  subordinate  ranges 
which  they  characterize.  The  Hornblende  occurs  more  gene- 
rally as  a  fine-graiued,  dark  green,  thin,  even  schist  (a,)  usually 
breaking  in  small  jointed  fragments,  and  is  then  usually  ac- 
companied by  alternate  beds  of  a  similar  fine-grained,  but  light 
green  Pyroxenic  schist  (a,)  both  interposed  in  a  dark  thin  mica- 
ceous ferruginous  gneiss.  The  rocks  in  these  Hornblendie 
and  Pyroxenic  ranges  usually  contain  more  or  less  of  dis- 
seminated plumbago.  Another  variety  of  sub-homblendic 
rock  (^)  occasionally  occurs,  particularly  in  connexion  with  a 
Plumbaginous  range  (t,)  to  be  afterwards  noticed,  extending 
N.  N.  E.  through  the  N.  W.  corner  of  Ashfoid,  and  through 

*  A  veined  porphyritic  structure  may  be  distinctly  traced  in  the  rocks  of  the  moro 
Southern  part  of  the  present  formation,  even  to  its  termination  near  the  South  line  of 
Haddam,  but  the  rock,  marked  by  this  structure,  is  there  a  coarse-grained  micaceous 
gneiss,  usually  decomposable  and  ferruginous.  The  porphyritic  rock,  farther  N., 
Ia  generally  very  alightly  ferruginoas. 
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Union  and  Sturbridge.  This  variety  is  dark  ^ey,  with  a 
coarse  sub-porphyritic  bluish  felspathic  ground,  usually  green- 
ish from  a  ferruginous  stain,  with  crystals  of  dark  hornblende 
disseminated,  and  with  small  patches  of  a  shining  flaky  black 
mica,  transversely  disposed  in  various  directions,  as  if  investing 
the  crystals.  It  is  also  traversed  by  undulating  parallel  seams 
of  a  similar  black  mica,  distinctly  marking  the  stratified  struc- 
ture of  the  rock.  It  is  thick  bedded,  breaking  in  large  pris- 
matic blocks,  and  is  usually  quite  ferruginous  and  decompo- 
sable, disintegrating  in  small  fragments,  coated  with  the  trans- 
verse patches  of  mica. 

Plumbago  may  be  considered  as  characteristic  of  the  present 
formation.  It  occurs  disseminated,  generally  in  minute 
scales,  and  in  seams  or  interposed  beds  or  veins.*  In  the  for- 
mer state,  it  occurs  frequently  in  the  more  ferruginous  rocks  of 
the  formation,  particularly  in  the  micaceous  rock  {0  2,)  which 
resembles  not  a  little  the  micaceous  ferruginous  gneiss,  with 
disseminated  plumbago,  in  the  formation  (H  W.,)  N.  W.  of 
Danbury,  and  also  in  the  hornblendic  and  pyroxenic  ranges, 
above  described,  presenting  there  an  association  similar  to  that 
already  noticed  under  the  formations  (Kl — 2W.)  In  the 
latter  state,  it  is  found  apparently  in  large  quantity,  in  the  N.  W. 
part  of  Ashford,  adjoining  the  S.  road  from  Staflbrd  to  Wood- 
stock, and  at  the  Black  Lead  Mine  in  the  S.  W.  part  of  Sturbridge 
(Mass.)  These  two  localities  are  apparently  situated  in  the 
same  range  (t,)  extending  N.  N.  E.  from  the  Ashford  locality, 

•  In  both  conditions,  it  resembles  mica  very  strikingly  in  its  structnre  and  arrange- 
ment. When  collected  in  large  masses,  in  l>ed8  or  veins,  it  is  sometimes  finer  grained 
and  more  fluky,  with  a  parallel  structure  very  similar  to  that  of  a  micaceous  t^chist, 
and  like  that  usually  undulating.  At  other  times  it  is  coarse-grained  and  plated,  but 
•till  resembling  the  coarser  grained  micaceous  schists,  and  is  then  often  accompanied 
with  small  obliquely  transverse  granite  veins,  with  disseminated  points  of  plum- 
bago, parallelly  arranged,  U;tween  which  the  plumbago  retains  its  usual  parallel 
structure,  but  much  contorted,  like  the  patches  of  dark  green  mica,  in  the  granitic 
rock  accompanying  the  formations  (B2 — C'2'^* — C  3  f,)  already  noticed.  The 
larger  and  purer  masses  generally  present  a  uniform  fine  grain,  like  that  of  compact 
chlorite. 
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along  a  high  ridge,  passing  through  the  centre  of  Union,  which 
after  being  interrupted  by  the  Mashapaug  basin,  near  the  N. 
line  of  the  State,  is  again  continued  along  the  Western  border 
of  Sturbridge.    This  range  is  characterized  throughout  by  the 
very  ferruginous  character  of  its  micaceous  gneiss,  particu- 
larly in  subordinate  beds,  abounding  in  disseminated  plum- 
bago,  and  also  by  frequent  beds  of  hornblendic  and  pyroxeuic 
schist  (a,)  and  by  occasional  beds  of  the  coarse  sub-horn  blend  ic 
rock  (iS.)    These  rocks  accompany  the  Black  Lead  Mine,  ia 
Sturbridge,  where  there  also  occurs  a  peculiar  thick  bedded  dark 
grey  rock,  very  bard  and  compact,  chiefly  composed  of  a  finer 
sub-porphyrilic  felspar,  resembling  that  of  the  latter  rock  (jS,) 
imbedded  in  a  very  fine  black  micaceous  ground,  with  a  pecu- 
liar silky  lustre,  particularly  on  its  parallel  seams,  and  accom- 
panied with*  large  porphyritic  crystals  of  hornblende  (hyper- 
sthene.)     Large  crystals  of  the  same  hornblende  also  occur  in 
the  coarser  sub-homblendic  rock  (S.)    Plumbago  has  also  been 
found,  to  some  extent,  in  the  valley  of  Fenton  river,  N.  E.  of 
North  Mansfield,  but  apparently  in  a  range  farther  E.  than  the 
preceding  range.     In  a  direction  N.  E.  from  this  latter  locality, 
on  the  E.  side  of  Bigelow's  river,  on  the  Middle  Boston  Turn- 
pike, is  an  extensive  range  of  hornblendic  and  pyroxenic  schist 
(a,)  with  disseminated  plumbago,  and  similar  ranges  occur  in 
a  N.  N.  E.  direction  from  this  latter  point,  between  Union  and 
Woodstock,  and  between  Sturbridge  and  Southbridge  (Mass.) 
The  most  important  product  of  the  present  formation  is  its 
iron  ores  (Liraonite.)  Two  varieties  of  this  ore  are  now  worked 
for  the  Stafford  furnaces,  namely,  the  common  bog  ore,  depos- 
ited in  low  grounds  by  alluvial  action,  and  a  red  or  yellow 
ochry  earth,  formed  from  the  decomposition  of  the  more  ferru- 
ginous rocks  in  situ.     This  latter,  when  well  selected,  is  con- 
sidered as  furnishing  the  best  material  for  the  furnace,  and  is 
brought  to  Stafford  from  New  Brain  tree  and  North  Brookfield 
(Mass.,)  as  well  as  from  localities  at  a  less  distance.     A  range, 
characterized  by  the  frequent  occurrence  of  such  ochry  beds, 
extends  N.  N.  E.  through  the  N.  part  of  Willington,  and  along 


the  Eoatem  border  of  Stalfod,  and  SuQm  N.  beivwB  Wftte 
wd  HoUandi  in  MMMehuBOttft  In  ione  places  axcafatiooa 
JMpve  been  madei  in  anch  bade  of  ocbry  earth,  to  the  depth  of 
aeveial  fiM,  exhibiting  the  atmetnre  of  the  rock  unallaied, 
with  occasional  beds  or  veins  of  lesa  decomposable  rock,  re- 
naining  unchanged,  as  haa  already  bean  noticed  in  the  Hen»- 
tile  beds  of  Salisbury.  Occasionally  layem  or  patches  ocoor 
9f  an  ore,  nearly  reamibling  a  hematitei  apparently  ibnnedfifem 
apportion  of  the  rock,  nxne  highly  pyritiferons,  perh^  fiom 
small  bands  of  a  very  dark  fine-grained  quartiose  rock,  quite 
filled  with  minutely  disseminated  pyrites,  not  unfirequently  ob- 
serred  in  connexion  with  the  more  ferruginous  rocks  of  the 
ibnnation,  particularly  the  micaceous  rock  (^  2,)  as  already 
noticed.  This  latter  rock  generally  prevails  throughout  the 
..  range,  just  described,  accompanied  with  the  othermoro  ferru- 
ginous varieties,  particularly  (a)  and  (£,)  and  alternating  with 
bands  of  the  less  ferruginous,  dark  micaceous  rock  ({^.)  The 
more  ferruginous  rocks  of  the  formation  may  be  noticed  in  eve- 
ry stage  of  decomposition,  exhibiting  at  first  efflorescences  of 
sulphur  ^ind  of  green  and  white  copperas,  and  then  difiiising  a 
atrong  odour  of  the  former  mineral ;  afterwards  passing  into 
the  earthy  state,  already  noticed,  or  washed  away  to  the  lower 
grounds,  where  they  furnish  materials  for  a  secondary  forma- 
tion of  bog  ore.  This  last  is  partly  more  solid  and  heavy,  not 
a  little  resembling  a  hematite,  but  is  more  generally  light  and 
porous,  and  more  or  less  accompanied  with  v^etable  remains, 
forming  a  material  quite  inferior  to  the  ferruginous  earth  above 
noticed.  Bog  ore  has  been  worked,  more  or  less,  for  the  Staf- 
ford furnaces,  in  every  town  in  this  State,  within  the  limits  of 
the  Northern  main  portion  of  the  present  formation,  particu- 
larly in  the  E.  part  of  Stafibrd  and  Tolland,  and  in  Willing- 
ton,  Westford  (Ashford,)  Union  and  West  Woodstock,  and  also 
in  several  towns  in  the  adjoining  part  of  Massachusetts.  This 
formation  retains  its  ferruginous  character,  in  almost  an  equal 
degree,  in  the  long  narrow  process  terminating  it  towards  the 

aw. 
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The  predominant  rock  in  the  latter  part  of  the  formation,  is 
a  coarse-^ined  dark  micaceous  garnetiferous  gneiss,  generally 
abounding  in  small  parallel  granitic  veins  or  patches,  with  not 
unfrequent  larger  beds  or  veins  of  coarse  white  granite.  Beds 
also  occur  of  a  finer  grained  more  ferruginous  micaceous  gneiss, 
occasionally  closely  analogous  to  the  fibrous  seamed  variety 
(/3  2,)  and  like  that,  with  disseminated  plumbago.  Seams  of 
plumbago  have  been  observed  in  this  part  of  the  formation, 
S.  W.  of  Marlborough.  The  strata,  in  this  part  of  the  formation, 
and  generally  in  its  Northern  main  portion,  range  nearly  N.N.E. 
and  are  usually  nearly  vertical  (West.)  Along  its  Southern 
border,  as  it  expands  towards  the  East,  in  Coventry,  Mansfield 
and  Ashford,  they  first  apparently  range  Easterly,  in  an  undu* 
lating  course,  and  then  bear  N.  East  till  they  assume  a  N.  N.  E. 
direction  in  West  Woodstock.  In  some  places,  on  its  S.  bor- 
der, particularly  towards  the  West,  in  the  vicinity  of  the  Willi- 
mantic,  the  strata  exhibit  remarkable  contortions,  corresponding 
with  the  general  undulating  course  of  the  Southern  border  of 
that  part  of  the  formation.  This  irregularity  may  perhaps 
arise  from  an  abrupt  change  from  the  Easterly  direction,  near 
the  Southern  border,  to  the  general  N.  N.  E.  direction,  which 
the  strata  assume  at  no  great  distance  towards  the  North. 

Although  the  present  formation  exhibits  no  little  variety  in 
the  character  of  its  rocks,  yet  the  different  varieties  are  so  ar- 
ranged in  alternate  beds  or  ranges,  as  to  present  quite  a  uni- 
formity of  succession  throughout  the  greater  part  of  its  extent 
The  most  striking  feature,  in  the  formation,  is  the  alternation 
of  more  ferruginous  micaceous  ranges  (a — ^ — y — 6)  with 
others  slightly  so  (s — ^.)  Several  alternate  ranges,  thus  dis* 
tinguished,  might  be  traced  in  crossing  the  main  body  of  the 
formation  from  East  to  West,  some  of  them  of  considerable 
width.  The  more  ferruginous  ranges  occur  more  or  less  fire- 
quently  throughout  the  entire  extent  of  the  formation,  and  may 
be  traced  along  the  N.  line  of  the  State,  from  near  its  W.  border 
in  Stafford  to  the  West  side  of  Muddy  Pond,  in  Woodstock* 
Ranges  also  occur,  of  greater  or  less  extent,  in  difieient  parte 
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of  the  formation,  characterized  by  a  greater  prevalence  of  gran- 
itic rocks,  particularly  one,  already  noticed,  apparently  extend- 
ing along  the  Eastern  and  a  part  of  the  Southern  border.  A 
more  minute  detail  of  the  subordinate  arrangement  of  this  for- 
mation must  be  deferred  to  a  more  favorable  opportunity. 

The  greater  Eastern  Trap  Dike  traverses  the  Southern  point 
of  the  present  formation,  from  near  the  junction  of  the  E.  and 
W.  branches  of  East  Hampton  brook,  N.  Easterly,  to  a  point 
not  far  S.  W.  of  Marlborough  meetiug-house,  and  again  enters 
the  main  portion  of  the  formation  E.  of  the  Wiliimantic,  a  lit- 
tle N.  of  the  Ashford  Turnpike,  whence  it  extends,  in  a  gene- 
ral N.  N.  Easterly  direction,  through  the  centre  of  Willington, 
and  the  W.  part  of  Union,  into  Holland  (Mass.) 

E. 

Under  this  head,  is  included  an  extensive  range,  bearing  N. 
Easterly,  parallel  to  the  Eastern  border  of  the  preceding  form- 
ation (D,)  nearly  through  the  centre  of  the  Eastern  Primary, 
from  the  N.  E.  part  of  Chester,  at  least  to  Charlton  (Mass.) 
The  leading  rock  in  this  range,  is  a  thin,  rather  light  grey, 
generally  fine-grained  and  uniform  Micaceous  Gneiss  (1,)  oc- 
cupying the  entire  width  of  the  range  at  its  Northern  and 
Southern  extremities,  and  extending,  throughout,  along  its 
Eastern  and  Western  borders ;  inclosing  detached  subordinate 
formations  of  different  character,  between  which  it  is  also  in- 
terposed. That  part  of  the  range  occupied  by  this  peculiar 
Micaceous  Gneiss,  might  be  regarded  as  constituting  a  distinct 
formation,  and  the  included  tracts  be  also  treated  as  separate 
formations ;  but  the  entire  arrangement  can  be  more  clearly 
presented  by  regarding  the  whole  as  a  group,  in  which  the  in- 
cluded formations  are  subordinate  to  the  more  general  Mica- 
ceous formation,  inclosing  them. 

The  present  range,  thus  considered,  commences  towards 
tlie  South,  in  a  narrow  process  (II,)  already  referred  to  in 
connexion  with  (B  4 1.)  This  consists  chiefly  of  the  fine- 
grained Micaceous  Gneiss,  already  noticed,  generally  coarser 
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grained,  as  it  approaches  the  adjoining  formations,  with  occa- 
sionally a  narrow  lateral  band,  particularly  on  its  Eastern  bor- 
der, of  a  coarse  veined  micaceous  gneiss,  with  seams  of  fibrous 
bncholzke  (?,)  in  which  the  Sillimanite,  at  Chester  Cove,  is 
also  included.  Traces  of  a  similar  kind  may  be  observed  as 
far  S.  W.  as  Westbrook  village.  A  little  N.  W.  of  Chester 
village,  the  present  range  abruptly  expands  to  the  East,  in  the 
same  manner  as  the  preceding  formation  (D;)  its  Southern 
border  bearing  first  nearly  East,  crossing  the  Connecticut  just 
N.  of  Comstock's  Ferry,  and  then  passing  S.  of  Hadlyme  and 
Millington,  when  it  bends  round  N.  Easterly,  through  Salem 
(by  the  West  side  of  Gardner's  Pond,)  and  through  the  West 
part  of  Bozrah,  and  then  more  N.  N.  Easterly  through  the  cen- 
tre of  Franklin  and  the  Eastern  part  of  Scotland  (Windham,) 
through  Hampton  and  Pomfret,  rather  East  of  their  centres,  • 
and  through  the  Eastern  part  of  Woodstock  and  the  N.  W. 
corner  of  Thompson,  into  the  Eastern  part  of  Dudley,  (Mass.) 
The  present  range  adjoins,  on  the  East,  the  range  (*,)  described 
in  connexion  with  (B4,)but  properly  an  appendage  of  the 
Granitic  formation  (A,)  nearly  to  its  N.  E.  termination,  in  Sa- 
lem ;  then  the  frontier  felspathic  range  of  (A,)  to  Gardner's 
Pond ;  and  farther  N.  E.  the  next  succeeding  range  (F,)to  the 
most  Northern  point  examined  by  me.  It  is  immediately  con- 
tiguous, on  the  West,  throughout  its  whole  extent,  to  the  pre- 
ceding formation  (D,)  and  consequently  its  Western  border 
first  bears  N.  N.  E.,  and  then  in  an  undulating  course  East, 
when  it  again  bends  round  to  the  N.  N.  E.,  in  a  line  nearly 
parallel  to  the  Eastern  border. 

In  the  centre  of  this  range,  is  included  a  series  of  subordi- 
nate formations,  forming  of  themselves  a  range,  conformable 
in  direction  to  the  general  direction  of  the  entire  range.  These 
are  apparently  divided  into  two  sections'by  an  interposed  trans^ 
verse  band  of  the  fine-grained  Micaceous  Gneiss  (I,)  passing 
through  the  South  part  of  Exeter  and  through  Goshen  (Leba- 
non ;)  the  Southern  section  (2)  occupying  theN.  E.  part  of  East 
Haddam,  and  the  central  part  of  Colchester ;  and  the  Northern 
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(3 — 4 — 5)  extending  from  near  the  S.  W.  corner  of  Columbia, 
in  a  direction,  first  E.  N.  E.  and  then  N.  N.  E.,  to  a  point  not 
fiir  S.  W.  of  Muddy  Brook  village  (Woodstock.)  The  charac- 
teristic rock  of  the  Southern  section  (2)  is  a  coarse  ferruginous 
Micaceous  Gneiss,  very  similar  to  that  of  the  Southern  termi- 
nation of  the  preceding  formation  (in  East  Hampton.)  The 
Northern  section  may  be  divided  into  three  distinct  subordin- 
ate sections,  each  of  which  might  be  regarded  as  a  separate 
formation  ;  namely,  a  Homblendic-Chloritic  formation  (3,)  ex- 
tending in  a  narrow  range  along  its  Eastern  border,  not  far 
West  and  North  of  Lebanon  village ;  a  wider  range  (4,)  adjoin- 
ing the  latter  on  the  N.  W.,  characterized  by  alternate  bands 
of  a  coarse  dark  Micaceous  veined  Gneiss,  and  a  light  grey 
Granitic  Gneiss ;  and  a  range  (5)  of  nearly  equal  extent,  occu- 
pying the  N.  E.  part  of  this  section,  composed  almost  entirely 
of  a  light  grey  sub-porphyritic  Granitic  Gneiss.  Along  the 
Eastern  border  of  the  present  range,  extends  a  long  narrow 
formation  of  Mica  Slate  (6,)  very  similar,  in  form  and  charac- 
ter, to  the  Bolton  Mica  Slate  range  (C  3,)  but  passing  towards 
the  North,  in  Pomfret  and  Woodstock,  into  a  peculiar  sub- 
argillitic  slate,  sometimes  even  forming  a  well  marked  Argil- 
lite.  This  latter  formation  is  separated  from  the  range  (F) 
next  East,  only  by  a  very  narrow  band  of  the  peculiar  Mica- 
ceous Gneiss  (1)  of  the  present  range.  These  subordinate 
formations,  thus  entirely  inclosed  in  the  Micaceous  Gneiss  (1,) 
might  be  compared  to  so  many  islands  included  in  a  lake. 
The  series  (2 — 3 — 4 — 5)  may  be  also  regarded  as  occupying 
the  most  central  part  of  the  Eastern  Primary,  intermediate  be- 
tween the  Granitic  range  (C  4)  on  the  West,  and  the  extensive 
Granitic  formation  (A)  on  the  East.  The  two  more  Northern 
of  these  (4 — 5)  are  comparatively  more  abundant  in  felspar 
than  the  including  formation  (1,)  and  the  range  (5)  might  even 
be  regarded  as  strictly  a  Granitic  formation,  inclosed  as  a  cen- 
tral nucleus. 
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1.  A  Micaceous  Formation  (Gneiss.) 

This  includes  all  that  part  of  the  present  range  occupied 
by  (he  peculiar  fine-grained  Micaceous  Gneiss,  already  refer- 
red to.  It  thus  includes  the  narrow  process  (II)  at  the  Southern 
termination  of  the  range,  and  theS.  W.  extremity  of  the  main 
portion  of  the  latter,  S.  W.of  the  included  formation  (2,)  whence 
it  extends  N.  Easterly,  in  two  branches,  an  Eastern  and  a  West- 
em,  along  the  corresponding  borders  of  the  range,  apparently 
communicating,  or  nearly  so,  between  the  Northern  and  South- 
ern  sections  of  the  included  central  formations,  and  finally 
uniting  in  one  body  occupying  the  whole  width  of  the  present 
range,  at  the  North  point  of  the  included  formation  (5,)  in 
North  Woodstock. 

The  process  (II,)  at  the  S.  termination  of  the  range,  has  al- 
ready been  described.  At  the  S.  W.  angle  of  the  main  por- 
tion of  the  range,  the  present  division  occupies  a  rather  narrow 
tract,  W.  of  Connecticut  river,  in  Chester  and  Haddam,  whence 
it  crosses  to  the  S. .  W.  part  of  East  Haddam.  The  Western 
branch  then  extends  N.  N.  E.  in  a  band  of  moderate  width, 
through  the  N.  W.  corner  of  the  latter  town  and  the  S.  E. 
corner  of  Chatham,  and  along  the  W.  border  of  Colchester, 
into  the  S.  E.  part  of  Marlborough  and  the  S.  part  of  Hebron. 
Here  it  expands  to  the  East,  around  the  N.  border  of  the  inclu- 
ded formation  (2,)  so  as  to  communicate  very  nearly,  if  not 
entirely,  with  the  E.  branch,  in  Lebanon.  In  a  section,  from 
East  to  West,  through  Goshen,  and  the  S.  of  Exeter  and  He- 
bron, the  rocks  throughout  the  whole  interval  between  the 
Northern  and  Southern  sections  of  the  included  formations, 
were  distinctly  connected  with  the  present  division,  except  a 
narrow  band,  between  Lebanon  and  Goshen,  apparently  con- 
tinued South  from  the  Homblendic  formation  (3,)  as  will  be 
afterwards  noticed.  After  the  distinct  commencement  of  the 
included  range  (4,)  S.  W.  of  Columbia,  the  Western  branch 
again  contracts  nearly  to  its  former  width,  and  continues  in 
the  same  N.  N.  E.  direction,  through  Hebron  and  Gilead,  into 
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the  W.  part  of  Andover,  and  the  adjoining  parts  of  Bolton  and 
North  Coventry.  It  then  bends  East,  in  an  undulating  coursey 
between  North  and  South  Coventry,  and  North  and  South 
Mansfield,  and  again  bears  around  from  E.  N.  E.  to  N.  N.  E. 
through  the  South  and  East  part  of  Ashford,  and  the  middle 
of  West  Woodstock,  till  it  meets  the  Eastern  branch,  as  al- 
ready explained.  The  Western  branch,  from  the  point  where 
it  bends  East,  is  generally  quite  narrow,  particularly  towards 
the  N.  East.  From  the  Ashford  and  Providence  Turnpike 
nearly  to  West  Woodstock,  it  is  confined  to  a  valley  (that  of  the 
Nachaug,)  extending  along  the  West  side  of  the  high  ridge  oc- 
cupied by  the  Granitic  formation  (5.)  The  Eastern  branch 
extends  East  from  Hadlyme,  through  the  S.  part  of  Millington, 
in  a  narrow  band  surrounding  the  included  formation  (2,)  on 
the  Soutli,  and  then  bends  N.  E.  in  a  similar  band  through  Sa- 
lem, the  S.  E.  angle  of  Colchester,  and  the  West  part  of  Boz- 
rah  and  Franklin,  into  Lebanon.  Here  it  expands  considera- 
bly. East  and  South  of  the  Hornblendic  formation  (3,)  at  the 
point  where  it  apparently  communicates,  in  the  manner  above 
noticed,  with  the  Western  branch,  in  Hebron.  It  again  con- 
tracts at  the  passage  of  the  Shetucket,  between  the  East  point 
of  the  same  formation  (3)  and  the  bend  in  the  Mica  Slate  range 
(6,)  to  be  afterwards  noticed,  then  expands  anew  between 
Windham  and  Scotland,  and  again  contracting  somewhat,  ex- 
tends N.  N.  Easterly  in  an  undulating  course  through  Hamp- 
ton, Abington,  Pomfret  and  South  Woodstock,  to  its  junction 
with  the  Western  branch  near  Muddy  Brook  (North  Wood- 
stock.) North  of  that  point,  the  entire  range  is  occupied  by  the 
present  division,  forming  a  wide  band  extending  more  nearly 
North,  between  Dudley  and  Southbridge,  into  Charlton  (Mass.) 
Throughout  the  whole  extent  of  the  present  division,  from 
its  most  remote  S.  W.  point  to  Charlton  (Mass.,)  it  exhibits  a 
remarkable  uniformity  of  character,  perhaps  more  so  than  any 
other  Primary  formation  within  the  limits  of  the  State.  This 
is  observable,  not  only  in  the  character  of  its  rocks,  but  in 
their  arrangement,  and  in  the  form  of  the  surface.    The  char- 
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acteristic  rock  of  the  present  division  is  a  thin,  soft,  very  fine- 
grained  and  uniform,  light  dove  grey  Micaceous  Schist,  usu- 
ally with  a  peculiar  silky  lustre,  and  a  purplish  tint,  giving  it 
the  particular  shade  of  colour  above  specified.  Its  weath- 
ered surface  is  usually  much  lighter,  particularly  in  the  West- 
ern branch,  and  towards  the  Northern  extremity  of  the  forma* 
tion,  giving  it  quite  a  distinctive  aspect.  This  rock  is  gene« 
rally  more  or  less  felspathic,  and  may  be  therefore  called  a 
Gneiss ;  but  occasional  beds  occur,  particularly  in  the  East- 
ern branch,  apparently  composed  of  extremely  fine-grained 
quartz  and  mica,  from  which  the  Quinabaug  whetstones  are 
obtained.  A  part  of  the  Eastern  branch  of  this  division  has 
been  described  as  a  Mica  Slate,  but  the  more  general  character 
of  the  rock  hardly  justifies  such  an  appellation.  This  rock  is 
very  decomposable ;  usually  so  much  so,  that  throughout  a 
large  part  of  its  extent,  particularly  in  the  Eastern  branch,  it  ii 
almost  entirely  concealed  by  the  earth  formed  from  its  decom- 
position, and  its  presence  is  only  denoted  by  the  profusion  of 
its  fragments  in  the  soil,  or  occasionally  revealed  in  ravineS| 
or  more  rarely  in  abrupt  declivities.  It  is  usually  somewhat 
ferruginous,  but  much  less  so  than  the  more  ferruginous  rocks 
of  the  preceding  formation.  More  usually  it  forms  by  its  de- 
composition, a  rather  light  grey  sandy  loam,  which,  particu- 
larly in  the  Eastern  brauch,  as  in  Pomfret  and  Woodstock,  fur- 
nishes a  soil  capable  of  great  improvement. 

In  the  Western  branch,  this  rock  is  usually  less  fine-grained 
and  uniform,  with  less  of  the  peculiar  tint,  above  noticed,  and 
with  more  frequent  small  parallel  and  interrupted  granitic  veins, 
or  veined  porphyritic  points  of  felspar.  This  veined  character  is 
more  particularly  observable  near  the  borders  of  that  branch, 
where  the  rock  is  still  coarser-grained  than  in  its  interior, 
with  darker  mica,  and  at  the  same  time  more  sub-porphyritic 
with  felspar.  It  is  there  also  usually  less  decomposable,  with 
more  frequently  exposed  ledges,  and  may  be  considered  as  ap- 
proaching, in  its  character,  the  coarser  Micaceous  rocks  of 
the  adjoining  formations  (D)  and  (E  2 — 4.)    In  the  more  cen- 
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tral  parts  of  the  Western  branch,  subordinate  bands  occasion- 
ally occur  of  a  coarse  sub-porphyritic  micaceous  gneiss,  often 
with  garnets,  and  generally  with  alternate  beds  of  a  light  grey 
9Ub-porphyritic  granitic  gneiss.  These  occur  in  that  part  of 
the  range  passing  through  Hebron  and  Andover,  and  one  was 
observed  on  the  West  side  of  Mt.  Hope  river  in  Ashford. 
This  latter  baud  is  separated  from  the  preceding  formation,  on 
the  North,  by  a  band  of  the  fine-grained  micaceous  gneiss  of 
the  present  formation,  with  frequent  interposed  beds  of  Horn* 
blende  and  Pyroxene.  Generally  throughout  the  Eastern 
branch,  the  rock  presents  its  peculiar  tint  and  lustre  more  stri- 
kingly than  in  the  Western,  and  at  the  same  time  is  finer 
grained  and  more  uniform  in  its  structure.  These  peculiari- 
ties may  be  distinctly  traced  from  its  S,  W.  extremity,  North 
of  Chester,  to  Woodstock.  Beds  of  a  peculiar  variety  of  coarse 
flaky,  very  micaceous  schist,  generally  nearly  white,  with  a 
slight  bluish  tint,  and  highly  pyritiferous  and  decomposable, 
may  be  traced  at  different  points,  from  the  S.  W.  part  of  the 
present  division  in  East  Haddam,  through  its  Eastern  branch, 
in  Salem  and  Lebanon,  at  least  as  far  as  between  Scotland 
and  Windham.  Generally  it  occurs  near  the  middle  line  of 
that  part  of  the  present  division,  which  it  traverses,  but  in 
Lebanon  it  was  observed  more  particularly  near  the  Western 
border,  not  far  from  the  line  of  junction  of  the  Hornblendic 
formation  (E3.)  This  rock  is  generally  known  as  the  sul- 
phur rock,  from  the  decomposition  of  its  pyrites.  Farther 
North,  in  the  S.  E.  corner  of  Ashford,  a  band  of  a  darker  sil- 
very shaded  coarse  Micaceous  Schist,  also  very  pyritiferous 
and  decomposable,  extends  along  the  Western  border  of  the 
E.  branch,  adjoining  the  Granitic  formation  (E6.)  An  ex- 
cavation was  recently  made  in  this  rock,  known  in  the  vicin- 
ity as  the  silver  mine,  but  apparently  presenting  no  other  ore 
but  iron  pyrites.  In  the  Northern  part  of  the  Eastern  branch, 
in  Abington  and  Pomfret,  beds  of  a  dark  bluish  Mica  Siate 
occasionally  occur,  quite  similar  to  the  Mica  Slate  of  the  form- 
ation (E  6)  on  the  Eastern  border  of  the  same  part  of  the  pres- 
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ent  division.  These  are  also  quite  ferruginous,  but  usually 
hard  and  little  decomposable.  They  may  perhaps  be  regard- 
ed  as  a  continuation  of  the  line  of  micaceous  beds  farther 
S.  W.,  namely,  those  of  the  sulphur  rock ;  the  latter,  towards 
the  N.  East,  between  Scotland  and  Windham,  being  accom- 
panied with  thin  bands  of  a  light  blue  Mica  Slate,  with  par- 
allel seams  and  patches  of  a  coarser  white  mica,  which  last  may 
be  also  traced  more  slightly  in  the  localities  farther  N.  East. 
In  the  Western  branch,  N.  W.  of  Hebron,  beds  or  subordinate 
ranges  occur  of  a  coarse  very  dark  micaceous  gneiss,  with  a 
peculiar  talcy  lustre  to  its  plated  mica  seams,  quite  similar  to 
the  variety  (s,)  in  the  preceding  formation  (D,)  and  like  that 
usually  undulating  or  coqtortod. 

Generally  the  Micaceous  Gneiss  of  the  present  division  is 
more  or  less  undulating,  particularly  where  abounding  in 
granitic  beds  or  veins.  Sometimes,  however,  it  occurs  very 
even,  particularly  in  the  finer  more  quartzose  variety  of  the 
Eastern  branch.  The  undulations,  in  the  former  case,  are 
sometimes  very  large,  forming  an  arch,  extending  along  the 
entire  front  of  ledges  of  more  than  thirty  feet  in  length,  and 
at  other  times  are  quite  small,  giving  to  the  rock'  a  peculiar 
uneven  surface.  The  strata  generally  present  only  a  small 
dip  (to  the  West,)  and  occasionally,  as  at  the  S.  W.  extremity, 
adjoining  the  Connecticut,  and  in  those  parts  of  both  branches 
where  the  direction  is  most  nearly  East,  are  nearly  or  quite 
horizontal,  exhibiting  by  their  undulation  an  apparent  dip  ia 
almcist  every  direction.  From  the  slight  dip  to  the  West,  the 
fronts  of  the  ledges  are  generally  presented  to  the  East  or 
South,  but  are  rarely  of  much  elevation.  Large  and  small  in- 
terposed beds  of  a  coarse  and  fine  white  (albitic)  Granite  not 
unfrequently  occur  in  the  Micaceous  Gneiss  of  the  present  di- 
vision ;  not  unlike  that  of  the  preceding  formation,  but  harder 
and  with  a  peculiar  bluish  tint  to  its  felspar.  Like  the  granite 
of  that  formation,  it  is  very  felspathic,  and  with  an  obviously 
parallel,  often  distinctly  veined  porphyritic  structure.  Blocks 
of  this  granite  are  not  unfrequent  on  the  surlacei  often  appi^ 


notlf  in  p(«ce.  as  if  temmmg  afier  die  deeompositMio  of  the 
foek  inciotang  them.  Tery  Urae  beds  also  occur,  of  a  foore 
or  less  fioe-erafoed,  light  binish  grqr  Granitic  Gneiss,  often 
|iassiD$|r  oearty  to  white,  and  then  rery  pareiv  fetspathic ;  thus 
ai^oacbing  the  finer  gndned  granite,  jost  noticed.  These 
mi€  more  partieulariy  abundant  in  the  S.  W.  part  of  the  forma* 
lion,  adjoining  the  Connecticut;  extending  North  into  the 
Western  branch,  towards  Hebron.  This  rock  »  sometimes 
qnarried  in  the  vicinity  of  the  Connecticut,  as  at  Chapman's 
Ferry,  where  it  contains  subordinate  reins  and  patciies  of 
coarse  granite  and  quartz.  The  granitic  gneiss  of  this  forma- 
tion usually  exhibits  more  or  less  of  a  porphyritic  veined  struc- 
tore,  resembling  not  a  little  that  of  ^e  granitic  gneiss  accom- 
panying the  limestone  ranges  in  the  formation  (U  W.)  The 
ground  of  the  rock  is  generally  finer  grained  and  more  uni- 
form than  that  of  the  granitic  gneiss  of  (D,)  both  in  the  light 
bluish  and  purer  white  varieties.  The  beds  of  granite  and 
granitic  gneiss  apparently  form  detached  masses  or  segrega- 
tions, varying  from  comparatively  small  nodules,  to  beds  of 
many  rods  in  extent,  and  are  generally  of  a  flattened  ovoid  or 
lenticular  fi^ire.  These  are  usually  arranged  in  a  series, 
forming  as  it  were  an  extended  interrupted  vein,  and  are 
sometimes  connected  by  narrow  isthmuses,  but  more  usually 
detached.  The  extremities  of  these  isolated  masses  are  often 
coarser  grained,  with  veins  or  patches  of  quartz,  and  in  the 
micaceous  gneiss  adjoining,  patches  of  coarse  crystalline  black 
hornblende  are  frequent  The  peculiar  isolated  arrangement 
of  the  granitic  masses,  in  the  present  division,  is  best  exhibited 
in  the  fronts  of  its  ledges,  where  the  strata  are  nearly  hori- 
zontal. Striking  instances  of  this  kind  occur  in  the  S.  W. 
part  of  the  Eastern  branch,  E.  of  Hadlyme,  particularly  in  a 
range  of  ledges  on  the  West  side  of  Whalebone  Brook,  on  the 
road  to  Millington,  and  also  in  the  vicinity  of  Coventry  Pond, 
in  the  Western  branch.  In  both  these  instances  the  direction 
of  the  formation  is  nearly  East  The  snuiUer  masses  are  there 
frequently  detached,  by  the  decomposition  of  the  including 
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rock,  exhibiting  their  isolated  arrangement  with  perfect  dis^ 
tinctness.  The  beds  of  coarse  granite,  and  of  finer  granitic 
gneiss,  are  apparently  quite  similar  in  structure  and  arrange- 
ment, differing  only  in  grain  and  composition.  The  undula* 
tions  in  the  strata  of  the  micaceous  gneiss  are  apparently 
caused  by  these  included  beds ;  at  least  this  in  many  instances 
is  clearly  obvious.  Smaller  and  more  extended  granite  veins 
sometimes  occur  in  the  micaceous  gneiss  of  the  present  di- 
vision, which  may  be  traced  in  a  zigzag  course,  alternately 
interposed  and  crossing  the  strata. 

In  several  points  in  both  branches  of  the  present  divisioni 
from  Woodstock  to  East  Haddam,  the  Micaceous  Gneiss  is 
traversed  by  thin  parallel  and  transverse  seams  of  a  black  com- 
pact mineral,  resembling  jasper,  so  far  as  I  have  observed,  en- 
tirely peculiar  to  the  present  formation.  This  occasionally 
occurs,  in  the  vicinity  of  granitic  beds,  though  not  in  immedi- 
ate contact,  but  in  other  cases  is  observed  quite  remote  from 
them.  Beds  of  dark  Hornblende  are  comparatively  unfrequent 
in  the  present  division.  They  are,  however,  less  so  in  the 
Western  branch,  particularly  along  its  Western  border,  adjoin- 
ing the  formation  (D,)  and  in  the  vicinity  of  the  bands  of 
coarser  micaceous  gneiss  with  garnets,  already  noticed.  Occa- 
sionally the  coarser  grained  Micaceous  Gneiss  of  the  Western 
branch  includes  porphyritic  points  of  hornblende,  particularly 
adjoining  its  granitic  veins  and  patches.  Beds  also  occur  there 
of  a  fine-grained  darker  grey  variety,  more  or  less  sub-horn* 
blendic,  with  parallel  patches  of  coarsely  crystalline  black 
hornblende.  Beds  and  seams  of  a  light  green,  very  fine-grained 
Pyroxene  are  much  more  frequent  in  the  present  division,  par- 
ticularly in  its  Eastern  branch,  and  may  be  observed  through- 
out its  whole  extent.  These  beds  are  usually  quite  thin,  bat 
are  accompanied  with  a  less  decomposable  greenish  sub-pyrox- 
enic  gneiss,  or  with  the  ordinary  grey  micaceous  gneiss,  trav- 
ersed by  cross  seams  of  light  green  pyroxene,  adjoining  which 
the  rock  is,  for  a  short  distance,  less  decoitiposable.  On  the 
Eastern  border  of  the  present  formation,  in  the  narrow  band. 
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JBtarposed  between  the  Hiea  Slate  tmgb  (B  6,)  and  the  forma- 
tion (F 1)  next  R|  lai^  beds  occur  of  a  light  green  fine^^^rained 
attb-pyroxenie  gneisa,  usually  very  decomposable,  but  with  oc- 
Otfional  layers  of  a  harder  mora  pyroxenic  schist  interposed. 
EL  of  the  suh^argillitic  band,  in  Woodstock,  (K>ntinued  N.  from 
l|be  Mica  Slate  (B  6,)  the  micaceous  gneiss,  as  it  approaches 
flie  formation  (F 1)  next  E.,  occasionally  passes  into  a  dark 
flrien  chloritic  schist,  as  will  be  af^rwards  noticed,  in  connex- 
ion with  the  two  latter  formations. 

Along  the  Southern  border  of  the  Eastern  branch,  as  it  ran- 
ges Easterly  from  the  C!onnecticut  to  Gardner's  Pond,  there  ap- 
parently extends  a  band  (t)  of  no  great  width,  composed  of  a 
dark  grey  coarse  micaceous  veined^  gneiss,  with  subordinate 
beds  of  a  white  felspathic  granitic  gneiss,  and  of  a  peculiar 
light  grey  veined  porphyritic  gneiss.  This  may  be  regarded 
as  a  narrow  process  fiom  the  S.  W.  point  of  the  range  (P,) 
analogous  to  those  at  the  S.  W.  extremities  of  the  present  and 
the  preceding  ranges  (E— D.)  The  analogy  of  its  rocks  to  those 
of  the  range  (F)  will  be  afterwards  more  particularly  noticed. 
it  is  obviously  connected  with  the  coarse  micaceous  reined 
gneiss,  with  bucholzite,  observed  along  the  E.  border  of  the 
process  (II)  extended  S.  from  the  present  range  (E,)  as  well  as 
with  the  porphyritic  beds  along  the  Western  border  of  the 
range  (B  4  \) 

The  surface  of  the  present  division  (E 1)  generally  presents 
a  smooth  undulating  outlibe,  with  few  exposed  ledges,  particu- 
larly in  the  N.  part  of  the  Eastern  branch.  In  that  part  of  the 
laUer  extending  N.  from  Hampton,  tlirough  Abington,  Porofret 
and  Woodstock,  it  is  cbaracterized  by  a  series  of  very  smoothly 
rounded  detached  hills,  in  which  the  rock  is  usually  entirely 
concealed.  These  form  a  striking  contrast  with  the  longer  and 
more  continuous  ridges  of  the  adjoining  formations,  and  thus 
serve  to  mark  the  course  of  the  present  division. 

The  larger  Eastern  Trap  Dike  traverses  the  Western  branch 
of  this  division  in  a  N.  E.  direction,  through  Marlborough  and 
Gilead  to  Andover,  whence  it  bears  more  E.  N.  Easterly,  be- 
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tween  North  and  South  Coventry,  till  it  enters  the  formation 
(D,)  E.  of  the  Willimantic,  in  North  Mansfield. 

2.  A  Micaceous  Formation  (Gneiss.) 

The  Southern  section  of  the  central  included  formations  of 
the  present  range  (E,)  may  be  regarded  as  a  distinct  formation 
of  ferruginous  Micaceous  Gneiss,  somewhat  resembling,  in  its 
character,  the  formation  (D.)  This  formation  is  apparently 
of  a  circular  or  oval  form,  occupying  the  N.  E.  part  of  East 
Haddam,  the  N.  W.  corner  of  Salem,  and  the  greater  part  of 
Colchester,  and  extending  into  the  S.  W.  part  of  Lebanon,  S.  of 
Goshen.  Commencing  at  the  S.  W.,  the  boundary  of  the  pre- 
sent formation  may  be  traced  from  the  foot  of  the  descent,  W. 
of  the  town-house  (East  Haddam,)  on  the  road  to  Moodus 
Landing,  in  a  curve  bearing  E.  around  Millington  village,  at  a 
distance  of  1 — 2  miles  on  the  S.,  whence  it  bears  N.  Easterly 
through  the  N.  W.  corner  of  Salem,  and  the  S.  E.  comer  of 
Colchester,  to  the  Yantic,  at  the  point  where  it  bends  E.,  near 
the  Norwich  and  Colchester  Turnpike.  It  then  extends  along 
the  W.  side  of  that  stream  to  a  point  N.  of  that  turnpike.  The 
boundary  on  the  W.  extends  N.  N.  E.  from  the  point  first  men- 
tioned, to  the  East  side  of  the  valley  of  Salmon  river,  West  of 
Westchester  village,  whence  it  continues  N.  Easterly  along  the 
E.  side  of  that  stream,  at  least  to  the  Hartford  and  New  London 
Turnpike,  N.  W.  of  Colchester.  In  the  latter  part  of  its  course 
it  apparently  sends  two  narrow  prqqesses  Northerly  into  the 
preceding  division  (E 1,)  E.  and  W.  of  Blackledge's  Brook. 
These  are  perhaps  connected  with  the  bands  of  coarser  Mica* 
ceous  and  Granitic  Gneiss,  already  noticed,  connected  with 
the  latter  range  in  Hebron.  I  have  already  observed  that  the 
present  formation  is  apparently  separated  from  the  Northern 
included  section  (E3 — 4 — 5,)  by  an  interposed  transverse 
range  of  the  micaceous  gneiss  of  the  preceding  division  (E  1.) 
On  the  Eastern  border  of  this  transverse  range,  W.  of  the  val- 
ley of  Pease's  Brook,  E.  of  Goshen,  a  narrow  range  of  the  pe- 
culiar Hornblendic  rock  of  (E  3,)  apparently  extends  in  a  line 
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N.  N.  E.  from  the  N.  E.  point  of  the  present  formation,  W.  of 
the  Yantic,  to  the  S.  W.  point  of  the  ridge  occupied  by  (E  3,) 
N.  of  Lebanon.  West  of  this,  the  E. — W.  section,  made  through 
Goshen  (centre,)  exhibits  only  the  peculiar  rocks  of  the  prece- 
ding division  (E  I,)  but  near  the  middle  point  of  this  section, 
adjoining  the  line  of  Colchester  and  Lebanon,  is  a  subordinate 
range  of  a  fine  grained  micaceous  gneiss,  similar  to  that  of  the 
preceding  division,  but  highly  ferruginous,  though  less  decom* 
posable  than  the  ferruginous  rocks  of  the  present  formation. 
The  country  traversed  by  this  E. — W.  section  is,  however, 
generally  covered  with  diluvium.  Still  the  rock  is  exposed 
in  a  sufficient  number  of  places  to  render  the  arrangement, 
above  indicated,  at  least  probable. 

On  the  West,  South  and  East,  the  present  formation  gene- 
rally occupies  a  more  elevated  range,  overlooking  the  lower 
country  occupied  by  the  preceding  division  (E  1,)  which  in 
those  directions  curves  around  it  in  an  apparently  even  line. 
This  range  incloses,  in  its  S.  Western  part,  an  extensive  basin, 
in  the  N.  part  of  East  Haddam,  partly  occupied  by  Moodus 
Pond.  S.  of  this  basin,  from  the  town-house  (East  Haddam) 
to  Millington  meeting-house,  this  range  is  peculiarly  elevated, 
forming  a  conspicuous  object  when  viewed  from  the  higher 
summits,  near  the  N.  line  of  the  State.  It  presents,  on  the  S., 
a  bold  escarpment  towards  the  valley  along  the  N.  border 
of  the  Granitic  formation  (A,)  already  noticed,  descending  by 
successive  terraces,  in  the  preceding  division  (E  1,)  and  the 
micaceous  and  porphyritic  band,  adjoining  the  latter  on  the 
South. 

The  prevailing  rock  in  the  present  formation  is  a  dark,  sil- 
very shaded  coarse  Micaceous  veined  Gneiss,  usually  more  or 
less  contorted,  and  with  garnets  disseminated.  It  is  generally 
very  ferruginous ;  often  decomposing  on  the  surface  into  a  red 
or  yellow  ochry  earth,  usually  observable  in  the  excavations  of 
roads,  &c.  within  the  limits  of  the  formation.  This  is  particu- 
larly the  case  in  the  N.  E.  part  of  the  formation,  in  the  vicinity 
of  Colchester  village.    Deposits  of  bog  ore  are  probably  not 
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unfrequent  in  the  law  grounds,  though  little  search  has  yet 
been  made  for  them.    An  important  bed  of  that  ore  has,  how- 
ever, been  recently  opened,  in  the  valley  of  Cabin  brook,  W.  of 
Colchester  village.     In  the  high  ridge,  between  Colchester  and 
Westchester,  small  beds  occur  of  a  very  pyritiferous  and  fer* 
ruginous  dark  grey  Quartz  rock,  rapidly  decomposing  when 
exposed  to  the  atmosphere,  with  efflorescences  of  sulphur  and 
copperas.    A  similar  pyritiferous  quartz  rock  has  been  already 
noticed  under  the  formation  (D.)    In  the  same  ridge  subordi- 
nate beds  occur  of  a  dark  grey  fine-grained  micaceous  gneiss, 
somewhat  resembling  that  of  the  preceding  division,  particu- 
larly the  ferruginous  variety,  noticed  in  the  transverse  band, 
N.  E.  of  Colchester.    A  subordinate  range,  of  considerable 
width,  apparently  extends  around,  in  the  interior  of  the  forma- 
tion, in  a  line  conformable  to  its  exterior  boundary,  character- 
ized  by  a  darker  grey,  less  coarse-grained,  more  even,  and  less 
ferruginous  micaceous  gneiss,  accompanied  with  frequent  beds 
of  dark  schistose  Hornblende,  and  in  some  parts  with  exten- 
sive beds  of  a  light  grey  even  granitic  gneiss.     This  is  ob- 
served, towards  the  W.,  in  the  valley  of  Whalebone  Brook,  W. 
of  Millington,  and  towards  the  E.,  in  a  ridge  extending  North 
from  the  Salem  and  Millington  road,  along  the  West  side  of 
Long  Pond,  and  in  the  same  line  as  far  N.  as  the  S.  end  of 
Colchester  village.     In  that  part  of  the  range.  West  of  Long 
Pond,  the  granitic  gneiss  predominates,  but  with  frequent  beds 
of  Hornblende  on  its  E.  and  W.  borders.      Exterior  to  this 
range,  on  the  S.  and  E.,  is  a  range  or  series  of  large  interposed 
beds  of  very  coarse  white  Granite,  accompanied  with  a  very 
decomposable  ferruginous  micaceous  gneiss,  extending  around, 
from  the  vicinity  of  the  town-house  (East  Haddara,)  S.  of  Mil- 
lington, and  thence  continued  N.  Easterly  parallel  to  the  East* 
em  border  of  the  formation,  at  least  to  the  old  road  from  CoI« 
Chester  to  New  London.    In  that  part  of  the  transverse  band, 
above  referred  to,  W.  of  the  Hornblendic  range  along  its  East- 
ern border,  in  the  vicinity  of  Goshen  meeting-house,  large  beds 
of  coarse  and  fine  white  granite  and  light  grey  granitic  gneissi 
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similar  to  those  of  the  preceding  division  (E  1,)  form  the  pre- 
vailing rock  on  the  surface,  with  occasional  thin  interposed 
beds  or  seams  of  the  peculiar  fine-grained  micaceous  gneiss  of 
that  division.  These  Granitic  beds  are  in  the  line  of  direction 
of  the  range  of  granite  beds  in  the  present  formation,  just  al- 
luded to.  Beds  of  coarse  granite  and  of  granitic  gneiss  occur, 
but  less  frequently,  in  other  parts  of  the  present  formation  than 
those  indicated. 

3.    A  Homblendic  and  Chloritic  Formation  (Sienite.) 

The  most  important  part  of  this  formation  occupies  a  nar- 
row rocky  ridge,  composed  of  a  series  of  detached  summits, 
extending  through  the  N.  part  of  Lebanon,  E.  N.  Easterly, 
from  near  the  Columbia  Turnpike,  on  the  West,  to  the  West 
bank  of  the  Shetucket,  at  Spafibrdsville  (Windham,)  on  the 
East.  Although  the  bearing  of  the  entire  range  is  E.  N.  E., 
the  direction  of  the  strata  and  individual  elevations  is  more  N. 
Easterly,  in  a  line  somewhat  oblique  to  the  range.  This  ridge, 
from  its  rocky  character,  presents  a  striking  contrast  with  the 
smoother  elevations  of  the  adjoining  formations,  particularly 
with  those  of  the  Micaceous  formation  (E  1,)  on  the  South, 
and  from  its  elevation  and  detached  position,  forms  a  conspicu- 
ous object,  when  viewed  in  almost  every  direction,  particularly 
from  the  North,  East  and  South.  Its  higher  summits  over- 
look, in  the  latter  direction,  all  the  country  as  far  as  the  high 
frontier  ridge  of  the  Granitic  formation  (A,)  in  Montville. 
Among  the  detached  summits,  in  the  line  of  the  range,  two  are 
especially  remarkable  for  their  form  and  elevation,  viz.  Wun- 
negunsett  (N.  of  Lebanon  village,)  near  the  middle  of  the 
range,  and  Obwebetuck,  terminating  the  range  on  the  East,  in 
a  bold  promontory  overhanging  the  Shetucket.  A  singular 
short  summit  of  even  greater  elevation,  presenting  the  appear- 
ance of  a  detached  dike,  rises  on  the  N.  side  of  the  middle  part 
of  the  range,  within  the  limits  of  the  present  formation.  From 
the  Western  termination  of  the  ridge  just  described,  the  forma- 
tion is  apparently  continued  S.  S.  W.,  in  a  narrow  band  pass- 
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ing  W.  of  Lebanon  village,  where  it  is  concealed  by  diluviunii 
and  farther  South,  along  the  W.  side  of  the  valley  of  Pease's 
Brook,  E.  of  Goshen  meeting-house,  in  a  direction  towards 
the  N.  E.  point  of  the  preceding  formation  (E  2.)  In  the  lat- 
ter locality,  it  presents  a  series  of  low  ledges,  near  the  foot  of 
the  declivity.  West  of  the  valley,  and  exhibits  in  its  rocks  the 
usual  characters  of  the  formation*  In  a  direction  nearly  West 
from  the  main  body  of  the  formation  (N.  of  Lebanon,)  on  the 
West  side  of  the  summit  of  the  high  ridge,  N.  of  North  Pond, 
and  apparently  near  the  S.  W.  point  of  the  next  succeeding 
formation  (E  4,)  a  large  accumulation  of  blocks  and  fragments 
occurred,  resembling  in  character  the  rocks  of  the  present 
formation,  so  extensively  distributed,  as  to  indicate  the  presence 
of  a  range  of  the  same,  at  that  point  or  in  its  vicinity.  These 
fragments  were,  howe\rer,  less  hornblendic  and  chloritic  than 
the  proper  rocks  of  the  formation,  and  presented  some  analogy 
to  the  Epidotic  Granitic  Gneiss  of  (C  2 1  a.)  They  are  more 
probably  derived  from  a  distinct  range,  subordinate  to  (E  4,)  in 
a  line  farther  West  than  the  present  formation.  The  main 
portion  of  this  formation,  occupying  the  ridge  above  described, 
extends  along  the  S.  border  of  the  formation  (B4,)  separating 
it  from  the  Eastern  branch  of  (E 1,)  while  the  process,  con- 
tinued S.  S.  W.,  apparently  forms  a  connecting  link  with  the 
formation  (B  2,)  on  the  S.  W. 

The  characteristic  rock  of  the  present  formation,  is  a  veined 
porphyritic  or  sub-porphyritic  Hornblendic  and  Chloritic  (Sie- 
nitic)  Gneiss,  usually  distinctly  stratified,  or  at  least  parallel  in 
its  structure.  It  varies  in  grain,  from  very  coarse  porphyritic, 
to  very  fine,  nearly  uniform ;  the  former  usually  lighter,  and 
more  felspathic ;  the  latter  darker,  and  sometimes  nearly  black, 
like  Hornblende  rock.  The  darker  part  of  the  rock  consists 
of  a  fine  scaly,  nearly  black  chlorite,  with  crystals  of  horn- 
blende more  or  less  disseminated.  On  the  weathered  surface, 
the  chlorite  and  hornblende  appear  in  relief,  usually  of  a  light 
green  colour,  particularly  in  the  coarser,  more  porphyritic 
varieties.    The  porphyritic  felspar  of  this  rock  is  usually  bluish 
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or  purple.  Occasional  beds  occar  of  a  large  porphyritic  rock, 
resembling  that^  the  formation  (G  S.  3  ^  W.,)  West  of  Litch- 
field, characterized  by  specks  of  mica  disseminated  through  its 
porphyritic  felspar.  The  coarser  grained  varieties  are  usually 
thick  bedded,  and  arranged  in  parallel  beds,  alternating  more 
or  less  frequently  with  the  finer  grained,  tliinner  and  more 
Qchistose  varieties.  The  latter  sometimes  pass  into  a  thin, 
dark  sub-micaceous  schist  Occasional  beds  occur,  particu- 
larly in  the  singular  dike-like  ridge,  on  the  North,  above  no- 
ticed, of  a  very  dark,  thick,  hard,  prismatic,  very  hornblendic 
variety,  remarkable  for  its  weight,  and  usually  rusting  on  its 
surface,  like  a  trap.  Parallel  beds  also  occur,  sometimes  quite 
small,  of  a  light  silvery  grey,  or  light  greenish  thin  talcose 
schist,  with  layers  of  a  very  fine  grained  white  or  reddish  fel-* 
spar.  These  latter  sometimes  predominate,  forming  a  granitic 
talcose  seamed  gneiss.  Small  beds  are  also  observed,  usually 
io  connexion  with  the  preceding,  of  a  light  grey,  fine-grained 
granitic  gneiss,  with  minute  light  green  scales  disseminated, 
somewhat  resembling  the  granitic  rock,  accompanying  the 
Chloritic  range  of  (C 1.)  These  two  latter  varieties  apparent- 
ly are  found  only  on  the  Eastern  and  Western  borders  of  the 
formation.  They  occur  in  that  position,  on  the  S.  side  of  the 
range  N.  E.  of  Lebanon,  at  the  dike-like  ridge  just  noticed,  on 
the  N.  side  of  the  same  range,  and  in  the  narrow  band  West 
of  Pease's  Brook,  towards  the  S.  W.  The  fine-grained  mica- 
ceous gneiss  of  the  East  branch  of  (E  1,)  where  it  immediately 
approaches  the  present  formation,  N.  E.  of  Lebanon  village,  is 
darker,  harder,  and  less  decomposable,  and  occasionally  sub- 
hornblendic.  The  present  formation,  at  its  N.  E.  point,  appa- 
rently bends  to  the  South,  the  rock  characterizing  it  appearing 
on  the  ascent  of  a  lower  ridge  S.  of  SpalBfordsville,  but  there 
more  granitic,  resembling  the  beds  already  noticed  as  occurring 
in  other  situations  on  the  borders  of  the  formation. 

Taken  in  connexion  with  the  range  W.  of  Pease's  Brook 
(S.  W.,)  this  formation  consists  of  a  long  narrow  band,  first 
extending  N.  N.  E.  and  then  abruptly  bearing  E.  N.  E.    In 


263 

the  latter  part  of  its  course,  it  forms  the  S.  boundary  of  a 
series  of  parallel  ranges,  occupying  the  interval  between  it  and 
the  Southern  border  of  the  formation  (D,)  including  the  West* 
ern  branch  of  the  formation  (E 1,)  and  the  next  succeeding 
formation  (E  4,)  all  of  which  pursue  the  same  E.  N.  E.  direc- 
tion to  a  point  still  farther  East 

4.  A  Micaceous  and  Granitic  Formation  (Gneiss.) 

Under  this  head,  is  embraced  all  that  part  of  the  Northern 
section  of  the  included  formations,  not  occupied  by  the  Horn** 
blendic  formation  (E  3,)  and  the  Granitic  formation  (E  6.)  It 
extends,  apparently,  from  a  point  on  the  S.  W.,  not  far  West 
of  the  S.  W.  corner  of  Columbia,  E.  N.  Easterly  through  Co- 
lumbia, South  Coventry,  the  N.  part  of  Lebanon  and  Wind- 
ham, and  South  Mansfield,  to  Chaplin,  whence  it  bears  more 
N.  Easterly,  along  both  sides  of  the  Nachaug,  apparently  ter- 
minating towards  the  North,  near  the  Ashford  and  Providence 
Turnpike.  This  formation  consists  of  a  series  of  alternate 
ranges  of  dark  Micaceous  veined,  and  light  grey  Granitic 
Gneiss,  or  it  might  be  regarded  as  composed  of  alternate  beds 
of  those  two  rocks,  the  one  or  the  other  predominating  in  dif- 
ferent subordinate  ranges.  The  examination  I  have  made, 
does  not  enable  me  to  determine  the  precise  extent  of  these 
ranges,  but  although  some  of  them  may  be  traced  to  a  consid- 
erable distance  in  the  direction  of  the  formation,  yet  none  of 
them,  apparently,  are  continued  throughout  its  entire  extent 
Taken  as  a  whole,  the  present  might  be  considered  as  a  Mica- 
ceous formation,  in  which  are  included  detached  subordinate 
ranges  of  a  more  granitic  character. 

The  Micaceous  Gneiss  of  this  formation  is  generally  coarse- 
grained, and  sub-porphyritic  veined  in  its  structure,  more  or 
less  contorted,  and  slightly  fissile,  and  often  with  garnets  dis- 
seminated. It  very  nearly  resembles  the  prevailing  micaceous 
rock  of  the  Southern  section  (E  2,)  but  is  usually  but  slightly 
ferruginous.  At  a  point  near  the  S.  W.  extremity  of  the  form- 
ation, on  the  road  from  Hebron  to  Exeter,  just  W.  of  the  sup- 
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posed  sub-hornblendic  range,  noticed  under  the  preceding 
formation  (B  3,)  is  a  narrow  band  of  a  very  ferruginous,  coarse 
micaceous  veined  gneiss,  more  nearly  resembling  that  of  the 
Southern  section.  In  diiferent  parts  of  the  formation,  a  coarse- 
grained undulating  variety  occurs,  with  seams  of  shining  black 
mica,  with  a  soft  talcy  lustre,  resembling  the  variety  (e)  in  the 
formation  (D,)  and  also  the  predominant  rock  in  the  Micaceous 
formation  (F  2.)  It  is,  however,  much  softer  than  the  latter, 
as  will  be  afterwards  noticed.  Beds  occasionally  occur,  par- 
ticularly in  connexion  with  the  latter  variety,  of  a  fine-grain- 
ed, even,  more  fissile,  dark  micaceous  gneiss,  which,  in  some 
instances,  might  be  usefully  quarried  for  flagging.  Large  and 
small  interposed  veins  and  patches  of  coarse  white  granite, 
are  not  unfrequent  in  the  micaceous  gneiss  of  this  formation. 
Traces  of  copper  (yellow  pyrites  and  green  carbonate)  are  ob- 
served at  dififerent  points  in  the  micaceous  gneiss  of  this  form- 
ation, particularly  in  the  vicinity  of  its  granitic  veins,  and  also 
included  in  the  latter.  Such  traces  occur  at  Chaplin  and  South 
Coventry  villages,  in  Columbia,  and  East  of  Mount  Hope 
river,  in  Mansfield.  Beds  of  black  and  dark  green  schistose 
Hornblende  are  not  unfrequent  in  the  micaceous  gneiss  of  this 
formation,  particularly  on  its  Northern  border,  and  in  certain 
subordinate  bands,  usually  in  the  vicinity  of  the  more  granitic 
ranges.  The  preceding  Hornblendic  formation  (E3)  might 
be  regarded  as  a  lateral  appendage  of  this  formation,  on  its 
Southern  border. 

The  Granitic  Gneiss  of  the  present  formation  is  usually 
light  grey,  rather  coarse-grained,  even  or  undulating,  paral- 
lel dark  mica  seamed,  and  with  more  or  less  of  a  veined  sub- 
porphyritic,  or  more  rarely  porphjrritic  structure.  Alternate 
bands  occur  in  connexion  with  it,  of  a  darker  grey,  finer 
grained  sub-micaceous  variety,  and  occasionally  of  the  coarse 
dark  micaceous  gneiss  of  the  formation.  Garnets  are  not  un- 
firequent  in  the  granitic  gneiss,  particularly  the  darker,  finer 
grained  varieties.  Beds  or  ranges  also  occur  of  a  more  uni- 
form white,  and  more  rarely  reddish  felspathic  variety,  very 
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slightly  tnica-seamed,  generally  rather  coarse-grained  and  thick 
bedded,  with  occasional  alternations  of  the  more  common  dark 
seamed  sub-porphyritic  variety.  A  range  of  this  kind  extends 
through  South  Mansfield,  and  thence  along  the  Nachaug  to 
the  S.  of  Chaplin.  Another  range,  of  more  interest,  apparent- 
ly extends  from  near  the  Colambia  Turnpike,  at  Stone  Hill, 
N.  W.  of  Lebanon,  in  an  undulating  course,  N.  E.  and 
E.  N.  E.,  to  Willimantic  village.  The  rock  of  this  range  is 
usually  quite  fissile,  even  or  largely  undulating;  in  its  N.  E, 
part,  usually  very  light  grey,  white  and  more  rarely  red  fel- 
spathic,  slightly  dark  seamed,  with  occasional  thin  bands  of 
the  dark  micaceous  sub-talcose  gneiss,  above  noticed,  and  of 
Hornblende.  Interposed  and  cross  veins  of  coarse  white  and 
reddish  granite  also  occur.  This  rock  is  quarried  extensively 
for  building,  at  Willimantic  village.  At  the  Stone  Hill  quarry, 
in  the  South  West  part  of  the  range,  the  rock  is  a  very  pecu- 
liar, thin,  even  or  largely  undulating,  very  fine-grained,  white 
or  red  felspathic  gneiss,  alternating  with  thin  layers  or  seams 
of  a  shining  black  micaceous  gneiss,  more  or  less  accompani* 
ed  with  hornblende.  Beds  of  a  similar  kind  also  occur  in  the 
Willimantic  quarries. 

A  few  details  may  now  be  given  of  the  subordinate  parts  of 
the  present  formation,  not,  however,  with  the  intention  of 
exhibiting  its  exact  arrangement.  On  its  Southern  border, 
adjoining  the  Hornblendic  formation  (E  3,)  extends  a  range 
of  light  grey  Granitic  Gneiss,  of  the  more  usual  character  of 
the  formation.  North  of  this,  occupying  the  high  grounds  at 
Village  Street  (Lebanon,)  and  extending  to  the  Willimantici 
below  the  village  of  that  name,  is  a  range  of  Micaceous 
Gneiss,  partly  the  more  usual  coarse-grained  variety  with 
garnets,  and  partly,  particularly  near  the  Granitic  range  of 
Willimantic,  the  dark  sub-talcose  variety,  above  noticed.  In 
nearly  the  same  line  Easterly,  a  woody  ridge  extends  E.  N.  E. 
between  the  East  branch  of  (E  1,)  on  the  South,  and  the 
basin  of  Mt.  Hope  and  Nachaug  rivers  (South  Mansfield,)  on 
the  North,  in  which  the  prevailing  rock  is  a  coane  dark  mica* 
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ceous  veined  gneiss,  with  garnets,  more  "or  less  accompanied 
vith  beds  of  light  grey  granitic  and  sub-granitic  gneiss,  par- 
ticularly on  its  S.  border.  Beds  of  the  dark  sub-talcose  seamed 
variety  also  occur  in  the  Micaceous  Gneiss  of  this  range.  N.  of 
the  Micaceous  range  at  Village  Street,  extends  the  Granitic 
range  of  Stone  Hill  and  Willimantic,  already  described.  The 
Granitic  range  of  South  Mansfield  is  in  nearly  the  same  line, 
but  with  an  apparent  lateral  shift  to  the  North.  N.  W.  of  the 
Stone  Hill  range,  another  of  dark  micaceous  gneiss,  abound* 
ing  with  Hornblende,  and  often  sub-talcose,  extends  N.  East- 
erly, along  the  W.  side  of  Ten  Mile  river,  at  least  to  the  Willi- 
mantic. N.  W.  of  this,  a  range  of  the  more  common  light  grey 
Granitic  Gneiss  of  the  formation,  extends  N.  Easterly  through 
Columbia,  apparently  from  the  S.  W.  extremity  of  the  forma- 
tion to  the  valley  of  Hop  river.  A  range  of  coarse  dark  Mica- 
ceous Gneiss,  with  Hornblende,  particularly  on  its  borders, 
extends  from  the  N.  side  of  the  latter  stream,  through  South 
Coventry  village  (where  it  exhibits  traces  of  copper,)  and  is 
apparently  continued  along  the  N.  border  of  the  formation,  into 
the  S.  E.  corner  of  Ashford.  After  the  formation  bends  more 
N.  Easterly,  near  the  passage  of  Mt.  Hope  river,  it  presents 
less  obviously  marked  ranges,  particularly  towards  its  N.  E. 
termination.  It  may  be  there  characterized  as  a  formation 
of  coarse  dark  micaceous  veined  gneiss,  with  more  or  less  fre- 
quent subordinate  beds  or  ranges  (of  small  extent,)  of  coarse 
white  granite  and  of  granitic  gneiss,  especially  the  former.  The 
granitic  gneiss  is  there  generally  coarser,  more  contorted,  and 
more  porphyritic  veined  than  in  the  more  S.  W.  parts  of  the 
formation.  Beds  or  veins  of  coarse  granite  are  there  also 
more  frequent,  both  in  the  micaceous  and  granitic  gneiss.  The 
Micaceous  Gneiss,  on  the  Western  border,  already  alluded  to, 
is  separated  from  the  range  of  similar  Micaceous  Gneiss,  with 
copper,  at  Chaplin  village,  by  a  more  distinct  and  extended 
range  of  Granitic  Gneiss,  extending  N.  E.  from  Mt.  Hope 
river,  at  least  to  Stonehouse  brook,  N.  W.  of  Chaplin.  The 
direction  of  the  subordinate  ranges,  as  well  as  of  the  strata,  is, 
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in  the  most  S.  W.  part  of  the  formation,  N.  Easterly ;  then 
Easterly,  in  an  undulating  direction;  and  from  Mt.  Hope 
river  to  the  N.  E.  termination  of  the  formation,  from  N.  E.  to 
N.  N.  E. 

5.  A  Granitic  Formation  (Gneiss.) 

This  might  be  regarded  as  an  appendange  or  subordinate 
range  of  the  preceding  formation  (E  4,)  but  from  its  extent 
and  well  marked  outline,  is  entitled  to  a  separate  considera- 
tion. It  forms  a  band  of  moderate  width,  extending  N.  N.  E. 
usually  along  a  high  tabular  ridge,  l^ast  of  the  valley  of  the 
Nachaug,  between  Chaplin  and  Hampton,  Ashford  and  Pom* 
fret,  and  West  and  East  Woodstock.  It  commences  on  the 
South,  near  the  N.  line  of  Windham,  at  the  East  point  of  the 
woody  ridge,  South  of  the  Mansfield  basin,  noticed  under  the 
preceding  formation  (E  4,)  and  terminates  in  a  point  S.  W.  of 
Village  Corners  (North  Woodstock.)  It  is  separated  from  the 
immediate  valley  of  the  Nachaug,  by  a  narrow  band  of  the 
preceding  formation,  to  the  Northern  termination  of  the  latter* 
Farther  North  it  extends  along  the  declivity,  immediately  East 
of  that  valley,  and  there  adjoins  the  Western  branch  of  (E  1.) 
Throughout  the  ridge,  along  which  it  extends,  it  separatee 
the  waters  of  the  Nachaug,  on  the  West,  from  those  of  the 
duinabaug,  and  farther  South,  of  the  Shetucket,  on  the  East. 

The  rock  of  this  formation  presents  a  great  degree  of  uni- 
formity throughout.  It  consists  of  a  lighter  or  darker  grey, 
coarser  or  finer  grained,  dark  mica-seamed,  white  felspathic, 
veined  sub-porphyritic  Granitic  Gneiss,  generally  quite  even, 
and  most  nearly  resembling  that  of  the  Granitic  range  along 
the  South  border  of  the  preceding  formation,  adjoining  the 
Hornblendic  formation  (E3,)  and  that  in  the  woody  ridge 
N.  E.  of  Windham.  This  rock  is  generally  well  adapted  for 
quarrying,  particularly  the  lighter  grey  and  thicker  bedded 
varieties.  It  is  quarried  to  a  considerable  extent  in  the  East- 
ford  Woods,  near  the  Providence  Turnpike,  and  in  the  West 
part  of  Pomfret,  farther  N.  E.    Beds  occasionally  occur,  paN 
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ticularly  near  its  Southern  termination,  of  a  very  light  grey, 
more  uniformly  felspathic  variety,  becoming  quite  white  on 
its  weathered  surfiGice.  Veins  of  coarse  white  granite  occa- 
sionally, though  rarely,  occur,  usually  quite  small,  and  in  some 
instances  alternately  interposed  and  transverse.  The  same 
arrangement  was  observed  in  small  granite  veins,  in  the 
Western  branch  of  (E  1,)  particularly  on  the  Nachaug,  at  the 
Eastfbrd  Factories.  Micaceous  and  Hornblendic  beds  are 
very  rare  in  the  present  formation.  The  band  of  coarse  mica- 
ceous ferruginous  schist,  immediately  adjoining  the  present 
formation,  on  its  Easterq  border,  has  already  been  noticed,  in 
connexion  with  the  Eastern  branch  of  (E  1.) 
.  In  the  line  of  direction  of  the  present  formation,  North  of 
its  Northern  termination,  a  range  passes  by  Village  Corners 
(North  Woodstock,)  nearly  in  the  middle  of  the  Northern 
part  of  the  Micaceous  formation  (E  1,)  after  the  junction  of  its 
Eastern  and  Western  branches,  consisting  of  a  coarser  grain- 
ed, darker  grey  and  less  decomposable  variety  of  the  Mica- 
ceous Gneiss  of  the  latter  formation,  with  more  or  less  fre- 
quent beds  of  a  light  bluish  grey  veined  porphyritic  Granitic 
Gneiss,  and  with  large  beds  of  coarse  white  Granite,  appa- 
rently indicating  the  dispersion,  as  it  were,  of  the  present 
formation,  in  the  Micaceous  Gneiss  of  (E  1,)  which  there  oc- 
cupies the  whole  extent  of  the  range  (E.)  This  band  extends 
at  least  as  far  North  as  the  line  of  the  State,  and  is  throughout 
characterized  by  the  rocky  appearance  of  its  surface,  contrasting 
Strongly  with  the  smooth  surface  of  the  adjoining  parts  of 
(£  1,)  where  its  rocks  are  more  decomposable. 

6.  A  Mica  Slate  Formation. 

This  forms  a  narrow  range,  extending  N.  N.  E.  along  the 
Elastern  border  of  the  Eastern  branch  of  (E  1.)  It  might  even 
be  considered  a  subordinate  range  of  (E  1,)  a  narrow  band  of 
the  peculiar  micaceous  gneiss  of  the  latter  apparently  sepa- 
mting  it  from  the  formation  (F  1)  next  East,  and  at  the  same 
time,  beds  of  a  Mica  Slate,  quite  similar  to  that  of  the  present 
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formation,  occurring'  farther  West  in  the  micaceous  gneiss  of 
(E  1.)  This  formation  apparently  commences  in  the  S.  W. 
part  of  Bozrah,  where  traces  of  it  may  be  observed  North  of 
Gardner's  Pond.  It  first  appears,  however,  distinctly  on  the 
Yantic,  in  a  low  narrow  swell,  about  a  mile  B.  of  Bozrahvilie, 
whence  it  proceeds  N.  N.  Easterly,  through  Franklin,  by  the 
meeting-house,  there  occupying  a  high  ridge  extending  to  the 
Shetucket,  West  of  the  entrance  of  Merrick's  brook.  In  this 
part  of  its  course,  it  apparently  attains  its  greatest  width,  which, 
however,  scarcely  exceeds  half  a  mile.  N.  of  the  Shetucket,  it 
bends  E.  across  Merrick's  brook,  and  then  resumes  its  N.N.E. 
course  along  the  E.  side  of  the  valley  of  that  stream,  and  far- 
ther N.  along  the  summit  of  the  high  ridge  between  the  latter 
and  the  valley  of  Little  river,  on  the  East.  It  then  proceeds 
along  the  W.  side  of  the  latter  stream  to  Hampton,  whence  it 
bears  more  N.  Easterly  through  the  S.  E.  part  of  Abington,  to 
a  point  E.  of  Pomfret,  and  then  again  more  Northerly  along 
the  Eastern  border  of  Woodstock,  and  through  the  N.  W.  ccwr- 
ner  of  Thompson,  at  New  Boston,  into  Massachusetts.  North 
of  Hampton,  this  formation  is  of  little  width,  rather  forming  a 
subordinate  bed  or  range  in  the  micaceous  gneiss  of  (E 1,)  and 
in  some  instances  is  apparently  interrupted. 

In  the  Southern  and  wider  part  of  the  formation  (S.  of  Pom- 
fret,)  the  predominant  rock  is  a  coarse  plated,  thinly  schistose, 
more  or  less  undulating,  dark  lead  grey,  very  micaceous  schist, 
with  garnets  and  staurotides,  quite  similar  to  the  more  ordina- 
ry Mica  Slate  of  the  Bolton  range  (O  3,)  with  occasional  beds 
of  a  coarser  less  fissile  variety,  knotted  with  small  veins  and 
patches  of  quartz,  and  with  others  of  a  finer  grained,  lighter 
grey,  more  even  quartzose  variety,  sometimes  with  finely  un- 
dulating plated  seams  of  light  blue  mica.  Occasionally  the 
rock  is  very  ferruginous,  particularly  in  the  vicinity  of  Hamp* 
ton.  Beds  of  a  thick  white  Cluartz  rock,  usually  with  a  red- 
dish or  yellowish  ferruginous  stain,  occur  in  the  Mica  Slate  in 
Franklin.  A  rauge  of  large  interposed  beds  of  coarse  white 
Granite  extends  along  the  Eastern  bcnrder'  of  the  fbrmati<m| 
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particularly  along  the  West  side  of  the  valley  of  Little  river, 
between  Scotland  and  Hampton.  From  the  N.  E.  part  of 
Pomfret  to  the  N.  line  of  the  State,  the  Mica  Slate  of  this  for- 
mation has  a  striking  sub-argil litic  character,  more  strongly 
marked  towards  the  N.  in  Woodstock  and  Thompson,  where 
it  often  exhibits  beds  or  layers  of  as  well  characterized  Argil- 
lite,  as  that  of  Woodbridge  (B  W.)  Garnets  are  rare  in  this 
part  of  the  formation.  The  Mica  Slate  there  usually  appears 
as  a  bed  or  narrow  range  subordinate  to  the  micaceous  gneiss 
of  (B  1.)*  This  range  of  sub-argil  litic  Mica  Slate  is  perhaps 
connected  with  the  Argillitic  formation,  extending  through 
Lancaster  (Mass.,)  in  the  line  of  direction  of  which  it  is  appa- 
rently situated.  The  beds  of  fine-grained  light  green  pyrox- 
enic  gneiss,  in  the  narrow  band  of  the  micaceous  gneiss  of  (El,) 
extending  along  the  Eastern  border  of  the  present  formation, 
have  already  been  noticed.  The  occasional  chloritic  character 
of  the  micaceous  gneiss.  East  of  the  argillitic  Mica  Slate,  in 
Woodstock,  already  referred  to,  is  worthy  of  notice,  as  indi- 
cating a  connexion  between  argillitic  and  chloritic  rocks,  such 
as  occurs  in  (A — B,)  and  in  (O,)  in  the  Western  Primary. 

F. 

Under  this  head,  is  included  an  extensive  and  well  marked 
range  or  formation,  extending  N.  N.  E.  along  the  Eastern  1x>r- 
der  of  the  preceding  range  (E,)  from  Gardner's  Pond,  on  the 
S.  W.,  to  the  most  Northern  point  examined  by  me.  It  in- 
cludes all  the  remaining  portion  of  the  Eastern  Primary,  be- 


♦  The  Mica  Slate  o(  the  present  range,  where  it  first  assumes  a  sub-argillitic  char- 
acter, N.  E,  ol"  Pomfret  village,  presents  alteraatic»os  of  a  less  thin  and  fis5ile,  very 
fiBe>|rrained,  liirhl  bluish  grey  quartzuse  variety,  with  minute  disseminated  garnets, 
and  of  a  very  thin,  finely  undulating,  light  Wuc  plated  micaceous  variety,  apprxjoching 
ttgillite.  E.  d"  North  Woodstock,  bands  of  a  dark  Wue,  more  argillitic  schist  generally 
appear,  alternating  with  others  similar  to  the  varieties  just  noticed.  The  more  argil. 
litic  s<-hi*t  also  presents  alternations  of  a  thinner,  dark  blue,  plated  and  oi'ien  finely 
undulating  variety.  ck»sely  resembling  the  more  common  Argillite  of  (B  W.,)  and  of 
a  tighter  Wue,  thii*ker,  hard  quarlzt>se  ^"ariety,  ofteo  very  much  contorted,  and  with 
thia  ic^BOS  of  the  tormer  ^-miiety  intefpoaed. 
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tween  the  preceding  range  (E,)  on  the  West,  and  the  Granitic 
formation  (A,)  on  the  South  and  East.  Its  general  direction  is 
N.  N.  E.  from  its  Southern  border  at  Trading  Cove,  below 
Norwich,  to  a  point  between  Webster  and  Oxford  (Mass.,)  where 
it  bends  Easterly,  in  an  undulating  course,  through  Sutton, 
conformably  to  the  Northern  frontier,  at  that  point,  of  the  for- 
mation (A.) 

The  present  range  offers  a  series  of  parallel  subordinate 
ranges,  of  greater  or  less  extent  in  the  line  of  direction,  which 
may  be  grouped,  not  inappropriately,  under  three  leading  di- 
visions, arranged  in  a  similar  parallel  order.  These  divisional 
however,  present  in  the  character  of  their  rocks,  certain  traits 
of  resemblance,  which  entitle  them  to  be  regarded  as  a  con- 
nected whole.  The  most  Western  of  these  divisions  (I)  ex- 
tends, in  a  band  of  moderate  width,  along  the  Western  side  of 
the  formation,  throughout  its  whole  length,  so  far  as  I  have 
examined  it,  namely,  from  the  N.  end  of  Gardner's  Pond,  in 
Bozrah,  to  the  W.  side  of  the  valley  of  French  river,  between 
Charlton  and  Oxford  (Mass.)  It  is  characterized  by  two  va- 
rieties of  Granitic  Gneiss,  which  usually  predominate,  namely, 
a  white  felspathic  and  a  grey  sub-porphyritic  variety,  the  last 
of  which  is  accompanied,  in  its  Northern  part,  by  a  peculiar 
large  porphyritic  gneiss.  A  white  felspathic  variety,  similar  to 
the  first  of  these  varieties,  also  occurs  in  more  subordinate 
beds,  in  the  division  next  E£ist  (2,)  and  a  large  porphyritic 
gneiss,  very  similar  to  that  just  referred  to,  on  the  Eastern 
border  of  the  latter,  already  noticed  in  connexion  with  the 
Granitic  formation  (A.)  This  Western  division  might  be  con- 
veniently termed  the  Bozrah  rangCj  from  the  town  in  which 
it  first  commences  on  the  South.  The  division  next  East  (2) 
is  usually  of  greater  width  than  the  preceding,  and  may  be  re- 
garded as  the  most  important  member  of  the  present  range.  It 
commences  on  the  S.  W.,  at  the  head  of  a  valley  extending 
W.  from  Trading  Cove,  along  the  Northern  frontier  of  (A.) 
Its  strata  apparently  range  Easterly  along  its  Southern  border, 
at  least  till  some  distance  E.  of  the  Thames,  in  Preston,  but 
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are  directed  N.  N.  Easterly,  at  a  short  distance  from  that  fron- 
tier, in  a  manner  similar  to  the  change  in  the  direction  of 
the  strata,  near  the  Southern  border  of  the  main  portion 
of  the  formation  (D.)    This  division  then  extends  N.  N.  E. 
along  the  course  of  the  duinabang,  to  North  Killingly,  where 
it  makes  a  short  flexure  East,  and  then  continues  in  its  former 
direction,  along  the  W.  side  of  the  valley  of  Five  Mile  river 
(Thompson,)  and  of  the  Great  Pond  (Webster,)  to  the  point, 
where  it  bends  Easterly  through  Sutton,  as  already  noticed. 
This  division  is  characterized  by  a  peculiar  dark  Micaceous 
▼eined  Gneiss,  more  or  less  accompanied  with  Hornblende,  in 
beds  or  disseminated,  and  also  with  beds  or  subordinate  ranges 
of  light  greenish  grey  Talco-Chloritic  rocks.    Throughout  its 
entire  extent,  it  immediately  adjoins  the  preceding  division  on 
the  West,  and  throughout  the  greater  part  of  its  extent,  the 
formation  (A)  on  the  East.    For  some  distance  towards  the  S., 
however,  the  succeeding  division  (3)  is  interposed  between  it 
and  the  latter.    The  present  division,  in  like  manner  as  the 
preceding,  might  be  called  the  Norwich  range^  from  the  town 
in  which  it  first  assumes  its  N.  N.  Easterly  direction,  and 
which  is  also  included  almost  entirely  within  its  limits.    The 
remaining  division  (3)  occupies  the  angle  formed  by  the  flexure 
of  the  formation  (A)  from  E.  to  N,  at  Lantern  Hill,  extending 
N.  along  the  Western  border  of  the  latter  formation,  to  a  point 
E.  of  Griswold,  and  S.  of  the  Porphyritic  section  (A  3^6  2.) 
This  division  is  characterized  by  a  peculiar  Chloritic  and  Horn- 
blendic  Porphyritic  rock,  somewhat  similar  to  that  of  the  for- 
mation (E  3,)  and  alternating  with  other  varieties  of  Chloritic 
and  Homblendic  rocks.    Chloritic-Hornblendic  rocks,  more  or 
less  nearly  resembling  those  of  the  present  division,  occur  at 
different  points,  along  the  Eastern  border  of  the  preceding  di- 
▼bion  (2,)  adjoining  (A,)  in  Plainfield,  Killingly,  Thompson 
and  Webster,  but  there  generally  in  a  situation  quite  subordi- 
nate. 

The  present  range  (F)  may  be  considered  as  continued  W., 
in  the  narrow  band,  already  noticed,  extending  along  the  S. 
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Eastern  border  of  (E  1.)  The  white  granitic  and  porphyritic 
or  sub-porphyritic  rocks,  accompanying  that  band,  resemble 
the  similar  rocks  of  the  Western  division  (1,)  and  the  seams  of 
bucholzite,  observed  in  the  same  band,  present  an  analogy  to 
similar  seams  occurring  in  the  second  division  (2,)  to  be  here- 
after noticed.  The  more  hornblendic  and  epidotic  rocks,  ac- 
companying the  band  (*)  extending  along  the  N.  border  of  (A,) 
from  Chester  to  Salem,  have  a  certain  affinity  to  similar  rocks 
accompanying  the  second  division  (2,)  particularly  in  a  sub- 
ordinate range  extending  N.  through  its  Eastern  part,  from 
Preston  Northward.  Not  only  is  the  entire  formation  con- 
tinued, as  it  were,  in  a  narrow  process,  to  the  S.  W.,  in  the 
band,  just  referred  to,  but  the  subordinate  parts  have  a  similar 
arrangement,  relatively  to  each  other.  Thus  the  Norwich 
range  (2)  is  continued  W.,  along  the  N.  side  of  the  valley  West 
of  Trading  Cove,  nearly  to  Gardner's  Pond,  between  the  for- 
mation (A)  and  the  S.  E.  point  of  the  Bozrah  range  (1,)  and  a 
narrow  band  also  occurs,  on  the  N.  side  of  that  valley  towards 
the  East,  composed  of  green  Chloritic  rocks,  presenting  some 
analogy  to  those  of  the  third  division  (3,)  there  apparently  con- 
tinued W.  between  (A)  and  the  Norwich  range  (2.) 

The  present  range,  as  will  be  perceived  by  a  reference  to 
the  map,  has  a  very  considerable  width  (about  12  miles,)  at  its 
Southern  extremity,  gradually  contracting  Northward,  to  a 
point  at  its  bend  Eastward  in  North  Killingly,  then  expanding 
somewhat  in  Thompson,  and  again  contracting  apparently  to 
its  least  width  in  Webster.  In  Oxford,  as  it  bends  East,  it 
again  expands  apparently  towards  the  N.  W. 

1.  A  Granitic  and  Micaceous  Formation  (Gneiss.) 

This  (the  Western  division,  or  Bozrah  range,)  first  com- 
mences distinctly  in  the  S.  West  part  of  Bozrah,  at  the  North 
end  of  Gardner's  Pond,  whence  it  extends  N.  North  Easterly, 
through  the  centre  of  that  town  and  the  East  part  of  Frank- 
lin, through  Hanover  (Lisbon)  and  Westminster  (Canterbury,) 

between  Hampton  and  Brooklyn,  through  the  East  part  of 
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Pomfret,  along  the  Eastern  border  of  Woodstock,  and  through 
the  N.  West  corner  of  Thompson,  East  of  New  Boston,  into 
Massachusetts.  It  is  then  continued  Northerly  along  the  West 
side  of  the  valley  of  French  river,  between  Dudley  and  Web- 
ster, and  Charltop  and  Oxford. 

This  division,  as  has  already  been  observed,  is  characterized 
by  two  peculiar  varieties  of  Granitic  Gneiss,  a  white  felspathic 
and  a  grey  sub-porphyritic  variety.  These  are  not  arranged 
throughout  in  parallel  uniform  bands,  but  apparently  in  more 
or  less  detached  subordinate  ranges,  the  two  varieties  apparent- 
ly alternating  in  their  relative  importance.  Generally  the 
sub-porphyritic  variety  predominates  towards  the  Western  bor- 
der of  the  range,  and  the  white  felspathic  variety,  towards  its 
Eastern  border ;  but  occasional  exceptions  occur,  particularly 
in  regard  to  the  white  felspathic  variety.  The  sub-porphyritic 
ranges  are  generally  much  more  uniform  in  their  character, 
and  very  rarely  accompanied  with  micaceous  alternations. 
The  white  felspathic  variety,  on  the  contrary,  is  generally  ac- 
companied with  more  or  less  frequent  micaceous  alternations, 
and  often  appears  only  in  subordinate  beds  in  a  rather  light 
grey  micaceous  gneiss,  and  is  then  usually  coarser  grained, 
and  accompanied  with  interposed  beds  of  coarse  white  parallel 
granite.  Generally  along  the  immediate  Eastern  border  of 
this  division,  extends  a  range  in  which  the  micaceous  gneiss, 
just  alluded  to,  predominates.  This  might,  indeed,  be  regard- 
ed as  an  appendage  of  the  second  more  micaceous  division  (2,) 
but  its  rocks  rather  resemble  in  character  the  micaceous  alter- 
nations of  the  present  division.  Along  the  Eastern  border  of 
this  range,  beds  of  Hornblende  are  occasionally  frequent,  indi- 
cating a  line  of  separation  between  distinct  formations. 

The  Sub-porphyritic  Gneiss  (a)  of  the  present  division,  is 
usually  rather  dark  grey,  from  its  disseminated  black  mica. 
Its  grain  is  more  or  less  undulating,  with  less  uniform  mica 
seams,  than  in  the  Granitic  Gneiss  of  (E  5 ;)  the  mica  being 
rather  disseminated  in  detached  flakes  or  patches,  with  a  gen- 
eral parallel  direction.    The  sub-porphyrilic  structure  is  also 
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more  perfect,  than  in  the  rock  of  (E  5,)  with  occasional  large 
distinct  points  of  porphyritic  felspar.  The  mica  seams  in  the 
rock  of  (E  5,)  exhibit  more  of  the  rounded  sub-porphyritic 
structure  of  those  in  the  granitic  gneiss  of  (B  1,)  while  the 
grain  is  more  parallel,  and  the  porphyritic  structure,  when  it 
occurs,  more  veined,  than  in  the  rock  of  the  present  division. 
Generally,  this  latter  rock  is  coarse-grained,  and  rather  thick- 
bedded,  but  bands  occur  of  a  still  darker  grey,  finer  grained, 
more  micaceous,  and  more  schistose  variety,  and  others  of  a 
lighter  grey,  more  felspathic,  and  more  uniform  variety ;  the 
latter,  particularly,  often  well  adapted  for  quarrying.  The 
ranges  of  this  sub-porphyritic  rock  are  generally  uniform  in 
their  character,  alternations  of  micaceous  gneiss,  and  beds  or 
veins  of  coarse  granite  rarely  occurring,  and  still  less  frequent- 
ly beds  of  Hornblende.  The  white  Felspathic  Gneiss  (jS)  of 
this  division,  particularly  when  it  forms  detached  ranges,  is 
usually  rather  fine-grained,  uniform,  highly  felspathic,  nearly 
even,  with  slight  seams  of  white  or  light  bluish  grey  mica.  Its 
surface  is  usually  a  very  pure  white,  but  occasionally  its  fel- 
spar is  reddish  in  the  interior,  perhaps  from  ferruginous  steins. 
It  is  sometimes  quite  indurated,  particularly  at  the  S.  West  ex- 
tremity of  the  formation  in  Bozrah,  where  it  also  contains  small 
veins  of  coarse  red  granite,  and  seams  of  greenish  mica.  The 
Micaceous  Gneiss  (7,)  extending  along  the  Eastern  border  of  the 
formation,  and  also  interposed  in  its  more  granitic  portions,  is 
usually  coarse-grained,  with  more  or  less  undulating,  smooth 
plated  seams  of  a  light  bluish  silvery  grey  mica,  with  a  soft 
talcy  lustre,  and  is  more  or  less  porphyritic  veined  with  a 
white  (albitic)  felspar.  The  granitic  beds,  subordinate  to  this 
rock,  closely  resemble  the  preceding  rock  (^,)  but  are  usually 
coarser  grained  and  less  indurated.  Parallel  beds  of  coarse 
white  granite  are  often  quite  frequent  in  this  micaceous  gneiss, 
not  unfrequently  distinctly  isolated,  as  in  the  first  division  of 
the  preceding  range  (E,)  and  accompanied  with  the  same  un- 
dulations in  the  strata  of  the  micaceous  rocks  adjoining.    Such 
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appearances  are  frequent  on  the  Eastern  border  of  the  present 
division,  near  its  Sonthern  termination,  West  of  Norwich. 

The  subordinate  arrangement  of  the  present  division  may 
be  best  exhibited  by  tracing  it  from  South  to  North.    At  its 
Southern  extremity.  North  of  Gardner's  Pond,  the  predomi- 
nant rock  is  the.  white  felspathic  gneiss  {0.)    Farther  North, 
in  the  centre  of  Bozrah,  commences  a  more  extensive  range  of 
the  sub-porphyritic  gneiss  (a,)  apparently  extending  North 
through  Franklin  to  the  Shetucket.    This  is  bordered,  on  the 
Yantic,  both  East  and  West,  by  narrow  bands  of  the  white  fel- 
spathic gneiss  (/3.)    Along  the  Eastern  border  of  the  present 
division,  thus  far,  extends  a  wide  range  of  the  micaceous  vein- 
ed gneiss  (7,)  above  noticed,  with  more  or  less  frequent  beds  of 
coarse  granite  and  of  granitic  gneiss,  and  on  its  Western  border, 
occasionally  accompanied  with  a  dark  grey,  more  sub-porphy- 
ritic variety  of  micaceous  gneiss.     This  micaceous  range  ap- 
parently recedes  from  the  Eastern  border  of  the  present  divi- 
sion, towards  the  North,  extending  along  the  high  ridge  be- 
tween the  Shetucket  and  Little  river.  West  of  Hanover,  where 
an  apparently  detached  range  of  the  white  felspathic  gneiss 
{0)  is  interposed  between  it  and  the  second  division  (2,)  East 
of  Hanover.    The  sub-porphyritic  range,  above  noticed,  is  ap- 
parently interrupted  or  greatly  contracted,  at  the  passage  of  the 
Shetucket,  but  it  commences  again,  West  of  Little  river,  in  the 
S.  East  corner  of  Windham,  and  crossing  that  stream,  is  con- 
tinued N.  along  the  Western  border  of  the  present  division,  in 
an  apparently  uninterrupted  range,  to  the  valley  of  the  Masha- 
mugit,  in  Pomfret.     It  extends,  throughout  this  distance,  from 
Little  river  Northward,  along  a  slightly  interrupted  ridge,  bor- 
dered on  the  East,  by  a  nearly  continuous  valley.     A  range  of 
the  micaceous  gneiss  (y,)  with  its  usual  granitic  accompani- 
ments, extends  along  the  Eastern  border  of  the  present  division, 
throughout  this  distance,  and  in  some  points,  particularly  be- 
tween Hampton  and  Brooklyn,  includes  subordinate  ranges  of 
some  extent  of  the  white  felspathic  gneiss  {13.)    North  of  the 
Mashamugit,  the  present  division  makes  a  short  bend  East- 
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ward,  S.  of  Pomfret  village,  which  curve  affects  all  the  adjoin- 
ing formations,  from  the  Eastern  branch  of  (E  1)  to  the  West- 
ern  border  of  (A,)  inclusive.    From  this  point  Northward,  the 
sub-porphyritic  gneiss  (a)  is  generally  replaced  by,  or  more  or 
less  extensively  accompanied  with  a  peculiar  large  Porphyritic 
Gneiss,  already  referred  to.     This  rock  consists  of  a  dark  grey, 
black  or  greenish,  apparently  sub-chloritic  micaceous  ground, 
with   large  porphyritic  points  of  bluish  or  purple  felspar. 
Usually  it  breaks  in  large  prismatic  blocks,  and  is  rather  soft  and 
decomposable.    It  sometimes  alternates  with  a  thick  bedded, 
dark  micaceous,  uniform  fine-grained  gneiss,  occasionally  sub- 
hornblendic.     This  porphyritic  rock  is  particularly  abundant 
on  the  Western  border  of  the  present  division,  East  of  Pom- 
fret.     East  of  Woodstock,  this  division  extends  along  a  remark* 
able  ridge,  called  the  Woods,  and  then  crossing  the  duina- 
baug,  bends  slightly  N.  East  to  the  West  side  of  the  valley  of 
French  river,  in  the  S.  East  corner  of  Dudley.     In  this  part 
of  its  course,  including  the  Woods,  it  presents  a  series  of  alter- 
nations of  the  porphyritic  and  white  felspathic  rocks,  already 
described,  the  former  predominating  towards  the  West,  and  the 
latter  towards  the  East.     Near  the  North  line  of  the  State,  the 
two  rocks  form  apparently  two  distinct  parallel  ranges,  West 
and  East.    The  porphyritic  rock  is  occasionally  accompanied 
by  a  sub-porphyritic  rock,  similar  to  that  farther  South,  and 
indeed  small  ranges  of  the  same  occur,  particularly  East  of 
North  Woodstock,  near  the  passage  of  the  duinabaug.    Along 
the  immediate  Western  border  of  this  division.  East  of  the 
sub-argillitic  schist,  already  noticed,  in  North  Woodstock,  the 
porphyritic  rock  has  a  dark  green  chloritic  ground,  with  red 
porphyritic  felspar,  and  is  much  indurated  and  very  prismatic. 
The  micaceous  gneiss  of  (El,)  adjoining,  is  also  greenish 
chloritic,  and  similarly  indurated.    Along  the  Eastern  border 
of  the  present  division,  from  the  Mashamugit,  at  least  to  the 
West  bank  of  French  river,  near  the  line  of  Massachusetts, 
there  generally  extends  a  band  of  its  peculiar  micaceous  vein* 
ed  gneiss,  more  or  less  accompanied  with  subordinate  beds  of 
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coarse  white  gT'anite,  and  finer  white  granitic  gneiss.  Farther 
North  this  division  consists  chiefly  of  the  white  felspathic 
gneiss  (i3,)  which  extends  North  along  the  Eastern  declivity 
of  the  ridge,  West  of  the  basin  of  French  liver,  between 
Charlton  and  Oxford  (Muss.) 

The  Granitic  rocks  of  the  present  division,  both  the  sub- 
porphyritic  (a,)  and  the  white  felspathic  (/3,)  are  not  unfre- 
quently  well  suited  for  quarrying,  and  are  already  worked,  to 
«  considerable  extent,  at  different  points  throughout  its  course. 
The  sub-porphyritic  gneiss  (a)  is  quarried  niore  particularly 
in  the  S.  E.  part  of  Franklin,  South  of  Westminster,  and  East 
of  Hampton,  and  the  white  felspathic  gneiss  (jS,)  in  the  sub- 
ordinate range  East  of  Hanover,  and  in  that  passing  through 
the  North  West  part  of  Thompson,  in  the  vicinity  of  the  Provi- 
dence and  Springfield  Turnpike.  The  sub-porphyritic  gneiss 
is  usually  softer  and  more  easily  worked,  but  at  the  same  time 
more  decomposable.  The  white  felspathic  gneiss  often  may 
be  obtained  in  large  even  slabs,  but  is  at  times  too  much  divi- 
ded by  jointed  cleavages,  particularly  towards  the  S.  W.  ex- 
tremity of  the  present  division,  as  already  noticed. 

The  arrangement  of  the  present  division  very  well  illus- 
trates the  principle  of  compensation,  already  referred  to.  Thus 
in  that  part  of  it  occupied  by  the  sub-porphyritic  gneiss,  a 
great  uniformity  prevails,  the  materials  being  apparently  equa- 
bly distributed  in  the  structure  of  the  gneiss  itself.  In  the  re- 
maining part  of  it,  occupied  by  the  micaceous  and  white 
granitic  rocks  of  the  division,  a  greater  degree  of  segregation 
is  observed  ;  the  mica  and  felspar  being  apparently  collected 
at  different  points,  more  or  less  extensive. 

2.  A  Micaceous  Formation  (Gneiss.) 

This  (the  second  division,  or  Norwich  range^)  is  continued 
throughout  the  whole  extent  of  the  present  leading  range  (F^,) 
along  the  Eastern  border  of  the  preceding  division  (F  1,)  be- 
ing interposed  between  the  latter,  on  the  West,  and  the  form- 
ation (A)  and  the  third  division  (F  3,)  on  the  East.    It  is 
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usually  considerably  wider  than  the  preceding  division,  and 
might  be  regarded  as  forming  the  main  body  of  the  present 
leading  range  (F,)  to  which  the  other  divisions  are  attached  as 
appendages.  It  first  distinctly  commences,  as  already  stated, 
at  the  head  of  the  valley,  West  of  Trading  Cove,  whence  it 
extends  at  first  in  a  direction  rather  South  of  East,  in  a  nar- 
row band  along  the  South  border  of  the  East  part  of  the  pre- 
ceding division.  East  of  a  valley,  extending  South  from  Nor- 
wich Town,  at  the  New  London  road,  its  Western  border 
bears  N.  N.  Easterly,  and  continues  in  that  general  direction, 
in  an  undulating  course,  till  it  enters  Massachusetts,  on  the 
East  side  of  French  river.  Its  Eastern  border  is  continued 
Easterly  along  the  N.  border  of  (A,)  South  of  Norwich  and 
Preston,  till  it  meets  the  W.  border  of  the  third  division  (F3.) 
It  then  bears  Northerly  around  that  division,  till  it  again  meets 
the  Western  border  of  (A,)  at  the  South  point  of  the  Porphy- 
ritic  range  (A  3  ^  6  2,)  whence  it  is  continued  along  the  same 
Western  border  of  (A,)  to  the  most  N.  Eastern  point  examined 
by  me.  The  general  direction  of  this  division,  like  that  of  the 
entire  range  (F,)  is  N.  N.  E.,  (with  a  slight  flexure  East,  in 
North  Killingly,)  till  it  makes  its  great  bend  to  the  East  in  Sut- 
ton (Mass.)  Its  strata  generally  conform  in  direction  to  that 
of  the  formation  itself.  Their  peculiar  arrangement  at  the 
Southern  extremity  of  the  present  division  has  already  been 
noticed. 

The  most  characteristic  and  abundant  rock  of  the  present 
division,  is  a  very  peculiar  dark  grey,  veined  Micaceous 
Gneiss  (a,)  with  smooth,  more  or  less  undulating  parallel  seams 
of  a  shining  black,  apparently  sub-talcose  mica.  It  is  gene- 
rally more  or  less  pervaded  by  small  parallel  interrupted  gran- 
itic veins,  with  occasional  veined  porphyritic  nodules  of  bluish 
or  purple  felspar  ;  the  latter  resembling  those  accompanying 
the  sub-granitic  gneiss  of  (B4)  and  the  coarser  micaceous 
gneiss  of  (E  1.)  It  is  usually  quite  hard,  sometimes  appearing 
as  if  indurated,  and  generally  is  much  divided  into  rather  ir- 
regular jointed  blocks  and  fragments.    Its  ledges,  from  this 
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latter  circumstance,  and  partly  from  its  more  or  less  ferrugin- 
ous character,  are  generally  much  disintegrated,  resembling 
trap  ledges  in  this  respect  Alternate  beds  of  a  fine-grained, 
thinner,  more  even,  very  dark,  uniform  micaceous  gneiss, 
usually  very  hard,  and  breaking  in  small  jointed  fragments, 
occasionally  are  connected  with  this  variety,  particularly  in 
the  Eastern  part  of  the  formation.  Interposed  beds  and  veins 
of  coarse  white,  and  more  rarely  reddish  granite,  are  not  un- 
frequent,  particularly  in  different  subordinate  ranges.  One  of 
these  passes  Northerly  through  the  West  part  of  Preston,  from 
Poquetannock  village  to  the  Long  Society  meeting-house.  In 
this,  as  well  as  in  others,  the  beds  are  usually  isolated,  but 
arranged  in  a  series,  as  has  already  been  noticed  in  other  form- 
ations. Magnetic  iron  occurs  in  detached  nodules  in  the 
granite  of  this  range,  as  well  as  of  other  ranges,  and  in  a 
granitic  bed,  on  the  W.  bank  of  the  Thames,  North  of  Tra- 
ding Cove,  a  vein  of  the  same  ore  of  small  extent  has  been 
recently  discovered.  Garnets  are  common  in  the  micaceous 
gneiss,  above  noticed,  and  not  unfrequently  in  a  very  dark, 
apparently  more  talcose  variety,  large  purple  garnets  occur  of 
peculiar  beauty.  In  a  similar  variety,  particularly  in  Preston, 
East  of  the  range  with  granite,  just  noticed,  small  black  or 
dark  green  chloritic  nodules  frequently  occur,  sometimes  in- 
vesting single  garnets,  or  including  a  group  of  very  minute 
garnets,  but  at  other  times  apparently  homogeneous.  Seams 
of  fibrous  bucholzite  are  characteristic  of  the  peculiar  mica- 
ceous rock  of  the  present  division,  particularly  in  its  S.  West- 
ern part,  in  Norwich.  Fine  specimens  occur  at  Yantic  Falls, 
and  at  the  Rail  Road  Tunnel,  near  the  junction  of  the  duina- 
baug  and  the  Shetucket.  The  bucholzite  and  sillimanite  oc- 
curring along  the  Eastern  border  of  the  S.  W.  extremity  of 
the  preceding  range  (E,)  W.  of  the  Connecticut,  are  here  wor- 
thy of  notice,  as  indicating  a  connexion  between  those  remote 
localities  and  the  present  division,  through  the  medium  of 
the  band  (t,)  extending  along  the  South  border  of  the  same 
range  (E,)  as  it  bears  Eastward  through  Millington  and  Salem. 
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The  micaceous  veined  rock  (a)  of  the  present  division  very 
much  resembles  the  undulating,  apparently  sub-talcose,  dark 
micaceous  veined  gneiss  of  (D — 9)  and  (E4,)  already  noticed, 
but  is  distinguished  from  them  by  its  greater  hardness. 

The  dark  micaceous  veined  gneiss  («,)  as  already  observed, 
occupies  the  greater  portion  of  the  present  division.  Other 
varieties  of  Micaceous  Gneiss  also  occur,  forming  subordinate 
ranges  of  greater  or  less  extent,  in  the  general  direction  of  the 
formation.  A  very  dark  micaceous,  usually  fine-grained  and 
even  gneiss  (0,)  with  porphyritic  hornblende  more  or  less 
abundantly  disseminated,  and  often  accompanied  with  a  fine- 
grained hornblendic  or  sub-hornblendic  gneiss,  with  similar 
porphyritic  hornblende,  apparently  forms  an  extensive  range, 
extending  through  the  Eastern  part  of  the  present  division, 
from  Preston  to  the  most  N.  Eastern  point  examined  by  me. 
This  rock  is  usually  very  prismatic,  and  not  unfrequently 
abounds  in  seams  and  nodules  of  light  green  epidote.  A  light 
grey,  or  slightly  greenish  grey,  usually  very  fine-grained,  more 
or  less  talcose  or  chloritic  gneiss  (7,)  with  very  fine-grained 
white  or  reddish  felspathic  stripes,  also  apparently  sub-talcose, 
occurs  in  several  subordinate  ranges,  which  may  be  traced 
throughout  a  considerable  part  of  the  present  division,  partic- 
ularly adjoining  the  preceding  sub-hornblendic  range,  on  the 
East  and  West.  This  rock  is  quite  distinct  from  the  darker 
green,  more  chloritic  rocks,  along  the  Eastern  border  of  the 
present  formation.  A  light  grey,  usually  fine-grained,  very 
ferruginous  (pyritiferous)  micaceous  gneiss  (6,)  sometimes  with 
a  purple  tint  to  its  mica,  and  with  fibrous  seams  (bucholzite  ?) 
and  somewhat  resembling  the  more  ferruginous  micaceous 
gneiss  of  (D— .5  2,)  apparently  extends,  in  a  narrow  range, 
throughout  a  great  part  of  the  present  division,  nearly  in  its 
centre  ;  at  least  from  Preston,  Bast  of  the  range  with  granite, 
above  noticed,  to  the  summit  of  the  ridge,  W.  of  the  Great 
Pond,  in  Webster  (Mass.)  It  apparently  crosses  the  duina- 
baug,  from  Preston,  in  its  course  Northward,  and  extends 

parallel  to  that  stream,  through  the  E.  part  of  Lisbon  and  Can- 

36 
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terbury,  and  farther  N.  passes  distinctly  between  Thompson  Til- 
lage and  French  river,  to  the  point  in  Webster,  above  specified. 
Hornblende  rocks,  under  several  different  forms,  are  not  un* 
frequent  in  the  present  division,  but  not  so  abundant  as  to  be 
considered  peculiarly  characteristic.  They  occur  both  in 
subordinate  beds,  and  in  distinct  ranges ;  the  latter  usually  of 
no  great  extent.  In  the  former  state,  they  occur  particularly 
in  connexion  with  the  dark  micaceous  veined  gneiss  (a,)  and 
the  dark  sub-hornblendic  gneiss  (j8,)  of  the  present  division. 
Two  varieties  may  be  noticed  in  this  connexion,  both  uniform 
in  their  grain,  very  dark  green  or  black,  and  composed  almost 
entirely  of  hornblende ;  the  one  thick,  hard,  usually  fine- 
grained and  even,  and  breaking  into  small  jointed  fragments ; 
the  other  thinly  schistose,  less  hard  and  prismatic,  usually 
fine-grained,  when  connected  with  the  dark  micaceous  veined 
gneiss  («,)  and  particularly  with  its  alternate  beds  of  fine 
dark  even  micaceous  gneiss,  but  not  unfrequently  more 
coarsely  crystalline,  when  associated  with  the  sub-hornblendic 
gneiss  (/3.)  In  this  latter  connexion,  it  is  also  more  or  less 
epidotic,  like  the  rock  it  accompanies.  A  few  subordinate 
ranges  of  Hornblendic  rock  may  here  be  noticed.  A  range 
extends  from  the  N.  E.  corner  of  Canterbury,  near  the  West 
bank  of  the  Qiiinabaug,  N.  N.  E.  through  Brooklyn,  East  of 
the  village,  in  which  the  predominant  rock  is  a  fine-grained, 
thinly  schistose  hornblendic,  or  dark  micaceous  sub-hornblendic 
gneiss,  partly  very  even,  and  partly  undulating  or  contorted. 
The  more  even  varieties  sometimes  split  in  large  thin  slabs, 
very  suitable  for  flagging.  A  rock  of  this  kind  is  quarried  to 
some  extent  in  the  N.  E.  part  of  Canterbury.  The  rock  of 
this  range,  particularly,  is  often  very  epidotic,  abounding  in 
seams  and  layers  of  that  mineral,  and  also  in  layers  of  a  light 
greenish  sub-epidotic  granitic  gneiss.  On  the  West  bank  of 
the  duinabaug,  at  the  passage  of  the  Middle  Killingly  Turn- 
pike, in  the  S.  E.  part  of  Pomfret,  is  a  narrow  range  of  a  dark 
hornblendic,  coarse  or  fine  porphyritic  or  sub-porphyritic 
(Sienitic)  rock^  breaking  into  larger  or  smaller,  usually  rhom- 
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bic  fragments.  It  is  distinctly  parallel  in  its  structure,  with 
a  sub-chloritic  hornblendic  ground,  and  with  porphyritic  white 
felspar.  The  coarser  grained  is  thick  bedded,  breaking  in 
large  blocks;  the  finer  grained  occasionally  passes  into  a  dark 
nearly  uniform  thin  hornblendic  schist.  A  series  of  Horn- 
blendic and  Chloritic  rocks  may  be  traced,  at  different  points, 
along  the  Eastern  border  of  the  present  division,  more  or  less 
allied  to  the  peculiar  rocks  of  the  remaining  division  (F  3.) 
These  will  be  more  appropriately  considered  in  connexion  with 
the  latter  division. 

Beds  and  subordinate  ranges  of  Granitic  Gneiss  occasional- 
ly occur  in  the  present  division.  These  are  usually  rather 
fine-grained  and  even  ;  either  white  felspathic,  like  the  gran- 
itic gneiss  of  the  preceding  division,  or  light  bluish  or  greenish 
grey,  and  apparently  sub-talcose  or  sub-chloritic.  Extensive 
beds  of  the  former  variety  occur  on  the  E.  side  of  the  ridge 
through  which  the  Tunnel  passes,  near  the  junction  of  the 
Shetucket  and  duinabaug,  and  on  the  Eastern  border  of  the 
present  division,  adjoining  the  succeeding  Hornblendic  division 
(P  3,)  East  of  Preston  City.  A  more  extensive  range,  charac- 
terized more  especially  by  frequent  beds  of  the  latter  varietyi 
extends  along  the  E.  side  of  the  duinabaug  in  the  N.  W.  part 
of  Killingly.  The  rock  in  this  latter  range  is  usually  very 
even,  and  more  or  less  prismatic,  with  epidotic  seams.  Occa- 
sionally beds  of  a  pure  white  very  felspathic  variety  occur  in 
this  latter  range,  which  have  been  mistaken  for  limestone.  The 
granitic  gneiss  there  alternates  with  the  light  greenish  grey 
sub-chloritic  gneiss  (/,)  with  occasional  beds  of  dark  crystal- 
line Hornblende. 

On  the  Eastern  border  of  the  present  division,  near  its 
Southern  extremity,  and  adjoining  the  Hornblendic  formation 
(F  3,)  in  a  range  of  the  dark  micaceous  veined  gneiss  (a,)  a 
small  interposed  bed  of  white  Limestone  occurs,  near  the  line 
of  North  Stonington  and  Preston.  This  is  apparently  inter- 
rupted, but  may  be  observed,  at  least  at  two  different  points,  in 
the  same  direction,  at  the  distance  of  1 — 2  miles.    The  lime- 
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stone  is  associated  immediately  with  the  fine-grained,  thin,  dark 
micaceous  gneiss,  connected  with  («,)  and  with  a  dark,  fine^ 
grained,  schistose  Hornblende.  The  strata  are  nearly  vertical, 
which,  as  the  bed  is  of  Utile  width,  renders  the  working  of  it 
difficult.  This  is  the  only  bed  of  limestone  of  any  importance, 
observed  in  the  whole  extent  of  the  Eastern  Primary.  Traces 
of  copper  are  occasionally  observed  in  the  rocks  of  this  divi- 
sion, particularly  in  the  granite  veins,  as  at  the  Rail  Rood  Tun- 
nel, already  referred  to,  where  the  predominant  rock  is  the  dark 
micaceous  veined  gneiss  (a.) 

3.  A  HornblendiC'Chloritic  Formation  (Sienite.) 

This  division  is  chiefly  composed  of  a  circumscribed  forma- 
tion (a,)  of  moderate  extent,  consisting  of  a  group  of  peculiar 
Hornblendic  and  Chloritic  rocks,  occupying  the  N.  W.  corner 
of  North  Stonington,  and  extending  into  the  adjoining  parts  of 
Ledyard,  Preston  and  Griswold.  This  formation  is  situated  in 
the  angle  formed  by  the  Western  border  of  the  Granitic  forma- 
tion (A,)  as  it  bends  from  E.  to  N.  N.  E.  at  Lantern  Hill.  It 
is  of  an  oval  form,  with  its  longest  diameter  from  N.  to  S.,  ex- 
tending 4 — 5  miles  from  a  point  S.  of  Griswold  meeting-house^ 
on  the  N.  nearly  to  the  North  point  of  Lantern  Hill,  on  the  S, 
It  presents  a  series  of  rounded  detached  summits,  more  eleva- 
ted than  those  of  the  adjoining  formations  (A — F  2,)  and  thus 
forming  conspicuous  objects  in  the  landscape.  The  highest  of 
these,  with  Lantern  Hill  adjacent,  are  visible  from  the  more 
elevated  summits  near  the  N.  line  of  the  Slate  (in  Weslford 
and  Woodstock.)  These  summits  are  arranged  in  two  nearly 
semi-circular  ridges,  on  the  N.  and  S..  inclosing  a  deep  oval 
basin,  on  Broad  Brook,  E.  of  Preston,  and  separated  from  each 
other  by  transverse  valleys  on  the  E.  and  W.  This  formation 
is  surrounded  by  distinct  valleys,  on  every  side  but  the  North- 
western, where  it  immediately  approaches  the  preceding  divi- 
sion (F  2.)  These  valleys  are  of  moderate  width,  except  on 
the  S.  W.  and  N.  E.,  where  they  open  into  more  extensive  ba- 
sins ;  that  ou  the  S.  W.  inclosed  by  the  formations  (A — F  2 — 
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F  3,)  and  that  on  the  N.  B.  extending  N.  along  the  Eastern 
border  of  (F  2,)  through  Griswold  into  Plainfield.  This  latter 
basin  forms  an  important  feature  in  the  physical  geography  of 
the  country,  and  may  not  inappropriately  be  termed  the  Gris- 
wold  bctshiy  from  the  town  in  which  it  is  chiefly  situated.  The 
greater  part  of  this  basin  forms  an  alluvia)  sandy  plain,  but 
ledges  occasionally  occur,  particularly  in  the  vicinity  of  the 
Pachaug,  S.  B.  of  Griswold  meeting*hoiise.  These  indicate 
the  passage  of  a  range  of  chloritic  rocks  {0,)  Northward,  along 
the  Western  border  of  (A,)  appearing. more  distinctly  on  the 
Eastern  border  of  the  basin,  on  the  road  from  Griswold  to  Vol- 
untown,  and  continued  at  least  as  far  N.  as  the  S.  point  of  the 
porphyritic  range  (A  3  ^  6  2.)  This  latter  range  (^8)  is  appa- 
rently connected  immediately  with  the  main  formation  (a.) 
Farther  N.,  ranges  of  Chloritic  and  Hornblendic  rocks,  more 
or  less  allied  to  those  of  (a)  and  (jS,)  occur  at  different  pointSi 
along  the  Eastern  border  of  the  preceding  division  (F  2,)  East 
of  Plainfield,  at  Westfield  (Killingly,)  on  the  E.  side  of  the 
valley  of  Five  Mile  river  (E.  of  Thompson,)  and  in  Webster 
(Mass.)  The  relation  of  the  narrow  range  of  green  chloritic 
gneiss,  on  the  immediate  S.  border  of  (F  2,)  in  the  valley  W. 
of  Trading  Cove,  to  the  present  division,  has  been  already  no- 
ticed. 

The  most  characteristic  rock  of  the  formation  (a,)  is  a  pecu- 
liar green  Porphyritic  rock  [Pseudo-Sienite — Shepard,)  not 
a  little  resembling  the  peculiar  porphyritic  rock  of  (B3.)  It 
consists  of  a  rather  light  green  chloritic  ground,  (with  more  or 
less  of  dark  crystalline  hornblende  disseminated,)  with  large 
and  small  porphyritic  points  of  a  bluish  or  purple  felspar. 
Sometimes  the  felspar  predominates,  when  it  is  coarser  grain- 

• 

cd  and  lighter  ;  sometimes  the  chlorite  and  hornblende,  when 
it  is  finer  grained  and  darker.  Its  weathered  surface  is  usually 
very  light  green.  It  occurs  in  thick,  interposed  beds,  alterna- 
ting with  more  schistose  varieties,  and  is  itself  distinctly  paral- 
lel in  its  structure.  It  usually  breaks  readily  in  large  or  small 
jointed  fragments.    Similar  thick  beds  of  a  finer  grained. 
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nearly  black,  more  homblendic  anb-porphyritic  rock  alao  oc- 
cur, particularly  on  the  N.  West  border,  where  they  apparent- 
ly predominate.  The  more  chloritic  and  felspathic  variety 
oiternates  with  a  rather  fine-grained  dark  green  chloritic  hom- 
blendic schist,  and  with  a  coarser  dark  grey  talco-micaceous 
gneiss.  Beds  occasionally  occur,  on  the  S.  West  border,  of  a 
light  grey  soft  talcose  slate,  used  as  a  firestone.  In  the  same 
Ticinity,  there  is  observed  a  dark  very  ferruginous  (pyritiferous) 
serpentine,  which  has  been  mistaken  for  an  iron  ore.  On  the 
Southern  border  of  the  formation,  opposite  the  North  point  of 
Lantern  Hill,  beds  occur  of  a  dark  blue  compact  sub-hornblen- 
dic  schist,  breaking  in  small,  usually  oblong,  prismatic  frag- 
ments. Occasionally  alternate  beds  are  observed,  particularly 
on  the  S.  West  border  of  the  formation,  as  it  approaches  the 
preceding  division  (F  2,)  of  a  dark  micaceous  veined  gneiss, 
with  veins,  usually  small,  of  coarse  white  granite.  The 
darker  more  homblendic  beds,  in  the  N.  West  part  of  the  form- 
ation, usually  alternate  with  a  rather  fine-grained  dark  mica- 
ceous sub-horablendic  gneiss.  Along  a  part  at  least  of  the 
Western  border,  extends  a  band  of  a  light  green,  usually  fine- 
grained sub-chloritic  schist,  resembling  the  variety  (/,)  in  the 
preceding  division.  In  the  central  and  N.  Eastern  part  of  the 
formation,  where  the  porphyritic  rock,  first  described,  usually 
predominates,  beds  or  subordinate  ranges  occur  of  a  nearly 
compact,  light  green  chloritic  quartzy  schist,  breaking  in  small 
prismatic  fragments,  with  small  beds  or  layers  of  a  fine-grain- 
ed reddish  felspar,  and  also  with  veins,  sometimes  quite  large, 
of  a  white  crystalline  quartz,  often  presenting  large  geodic 
crystals.  The  strata,  in  this  formation,  generally  conform  to 
the  direction  of  the  ridges,  above  specified,  thus  apparently  pre- 
senting in  the  whole  a  circular  arrangement. 

The  range  of  green  Chloritic  rocks  {fi,)  extending  along  the 
Eastern  border  of  the  Griswold  basin,  ofiers  considerable  anal- 
ogy to  the  rocks  of  the  preceding  formation  (a,)  particularly 
on  its  Western  border.  It  there  presents  alternations  of  a  dark 
green  thick  bedded  chloritic  porphyritic  rock,  analogous  to  the 
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porphyritic  rock  of  (a,)  and  of  a  dark  green  fragmentary  chio* 
ritic  slate.  Towards  its  Eastern  border,  a  lighter  green,  very 
iine-grained  quartzy  chtoritic  slate  predominates,  similar  to 
that  observed  in  the  N.  East  part  of  (a,)  with  alternate  beds  of  a 
light  green,  similarly  fine-grained,  hard  prismatic  chloritic 
sub-porphyritic  greenstone,  sometimes  with  red  porphyritic  fel- 
spar, not  unlike  the  chloritic  greenstone  of  the  formation 
(A  W.)  These  two  latter  varieties  frequently  exhibit  traces  of 
disseminated  copper  pyrites.  Small  veins  of  red  and  white 
felspathic  granite,  and  of  white  crystalline  geodic  quartz  also 
accompany  these  rocks.  Farther  East,  is  a  narrow  range,  con- 
sisting of  large  beds  of  grey  Quartz  rock,  and  of  white  and 
grey  micaceous  quartzy  schist,  alternating  with  a  rather  coarse- 
grained dark  grey  micaceous  gneiss.  Still  farther  East,  with- 
in the  limits  of  (A,)  extends  the  frontier  range  of  red  felspathic 
gneiss  (3oa2,)  at  first  presenting  a  subordinate  range  of  a 
coarser  grained  variety  of  that  rock,  with  alternate  bands  of  a 
coarse  or  fine  dark  micaceous  gneiss,  and  with  large  beds  or 
veins  of  coarse  red  and  white  granite.  East  of  this  is  a  nar- 
row range  of  Hornblendic  and  Epidotic  rocks,  alternating 
with  a  fine-grained  light  grey  sub-micaceous  gneiss,  and  a 
fine-grained  nearly  white  felspathic  gneiss,  with  occasional 
beds  of  a  coarsely  graphic  granite,  with  bluish  quartz  and  red 
felspar,  and  of  a  fine-grained  dark  green  chloritic  sub-granitic 
gneiss.  Still  farther  East  is  the  main  range  of  very  fine-grain- 
ed reddish  felspathic  prismatic  gneiss,  already  noticed  under 
(A3^a2.)  This  series  occurs  within  a  width  of  less  than  a 
mile,  and  from  the  variety  and  contrast  of  its  rocks,  presents  a 
very  interesting  appearance.  The  direction  of  the  subordinate 
ranges  and  strata,  in  this  section,  is  N.  North  Easterly,  con* 
formably  to  the  Western  border  of  (A.) 

The  next  well  marked  range  of  Chloritic  rocks  (/)  occurs 
North  of  the  porphyritic  range  (A  3  ^  6  2,)  in  the  valley  East 
of  Plainfield  village,  and  adjoining  the  red  felspathic  frontier 
range  ( A  3  ^  a  3,)  on  the  East.  This  consists  chiefly  of  a  fine- 
grained, quartzy  or  felspathic  light  green  Chloritic  Schist, 
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usually  breaking:  in  small  prismatic  frag^ments,  with  alternate 
beds  of  a  still  more  prismatic,  fine-grained,  slightly  greenish, 
zed  felspathic  rock,  not  unlike  the  frontier  red  feUpathic  rock 
of  (A.)  Epidote,  in  seams  and  patches,  is  abundant  in  these 
rocks.  Beds  of  Hornblende,  with  seams  and  nodules  of  epi- 
dotc,  also  occur  in  the  same  range. 

At  Westfield  (Killingly,)  blocks  and  fragments  of  similar 
Chloritic  rocks  are  very  frequent,  apparently  indicating  Che 
presence  of  a  range  of  the  same,  in  that  vicinity.  The  imme- 
diate Eastern  border  of  the  present  range  (P)  is,  however,  en- 
tirely concealed  at  that  point  by  diluvium.  The  most  frequent 
varieties  occurring  there  are  a  dark  or  light  green  reddish  por- 
pbyritic  greenstone,  a  greenish  quartzy  chloritic  schist,  and  a 
light  grey  prismatic  Quartz  rock ;  the  latter  perhaps  transport- 
ed from  the  Western  Killingly  Quartz  range  (A  3  9  Q  3,)  though 
a  similar  grey  Quartz  rock  accompanies  the  Chloritic  range  (f3) 
East  of  Griswold,  as  already  noticed.  Traces  of  copper  are 
observed  there  in  the  more  chloritic  fragments. 

A  range  of  Chloritic  and  Hornblendic  rocks  may  be  traced, 
at  different  points,  on  the  Easteni  border  of  the  present  range 
(F,)  along  the  East  side  of  the  valley  of  Five  Mile  river,  from 
near  the  South  line  of  Thompson,  to  the  North  line  of  the 
State,  S.  East  of  the  Great  Pond  (Webster.)  The  rocks  in 
this  range  are  chiefly  a  dark  green  Chloritic  Schist,  with  alter- 
nate bands  of  a  lighter  green  more  quartzose  variety,  and  a 
dark  sub-porphyrilic,  usually  very  prismatic  Hornblende. 
Thin  bands  or  seams  of  a  fine-grained  red  felspar  occasionally 
occur  in  the  chloritic  rocks  of  this  range,  as  already  noticed 
in  the  N.  Eastern  part  of  (a.)  The  rocks,  in  this  range,  are 
frequently  very  much  contorted.  A  narrow  range  of  green 
Chloritic  Slate,  alternating  with  beds  of  a  light  grey  or  green- 
ish Quartz  rock,  occurs  on  the  East  side  of  the  outlet  of  the 
Great  Pond,  in  Webster.  The  chloritic  character  of  the  por- 
phyritic  rock,  on  the  Western  border  of  the  Granitic  formation 
(A,)  has  already  been  referred  to  (A  3  9  A.) 

A  few  remarks  may  here  be  offered  in  relation  to  the  present 
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range  (P,)  considered  as  a  whole.  As  in  other  instances,  par- 
ticularly that  of  (C  2,)  it  presents  a  series  of  more  or  less  dis* 
tinctly  marked  porphyritic  rocks  along  its  Eastern  and  West- 
ern borders,  while  in  its  interior  such  rocks  are  hardly  observ- 
able. The  porphyritic  rocks  of  (F  3  a — 13,)  and  the  porphyri- 
tic  ranges,  described  along  the  Western  border  of  (A.)  form  the 
series  along  its  Eastern  border,  and  the  sub-porphyritic  rock 
(F  1  a,)  and  the  larger  porphyritic  rocks  connected  with  it  to- 
wards the  North,  that  along  its  Western  border.  The  chlori- 
tic  character  of  the  rocks  along  its  Eastern  border  generallyi 
and  of  those  along  a  part  of  its  Western  border,  in  Woodstock 
and  Thompson,  is  also  worthy  of  notice.  This  range  pre-* 
sents  several  analogies  to  the  formation  (D,)  in  the  character 
and  arrangement  of  its  rocks,  and  the  two  might  indeed  be 
considered  as  forming  a  whole,  inclosing  the  range  (E)  on  the 
East  and  West ;  the  coarser  grained  rocks,  partly  with  buchol- 
zite,  extending  in  a  narrow  band  along  the  borders  of  the  S. 
West  extremity  of  the  latter,  apparently  forming  a  connecting 
link  between  them.  The  formation  (D,)  like  the  present  range, 
exhibits  a  series  of  rocks  along  its  borders,  with  a  more  por- 
phyritic structure  than  is  found  in  the  rocks  of  its  interior. 
Both  ranges  present  a  line  of  more  granitic  rocks  towards  the 
interposed  Micaceous  range  (E;)  but  their  strongest  relations 
are  observed  in  the  affinities  of  the  dark  micaceous  veined 
rocks  (Ds)  and  (F2a,)  and  of  the  very  ferruginous  micace- 
ous rocks,  with  plumbago  and  seams  of  bucholzite,  (D  P  2)  and 
(F2^.)  The  resemblance  of  these  is  so  obvious  that  it  can 
hardly  escape  the  attention  of  the  casual  observer. 

General  Remarks, 

The  details  of  the  Eastern  Primary  System,  and  with  it,  of 
the  whole  Primary  of  the  State,  being  now  completed,  a  few 
leading  remarks  may  be  here  introduced,  applicable  to  the 
Eastern  Primary,  in  particular,  and  to  the  whole  Primary  of 
the  State,  in  general. 

The  two  systems,  Eastern  and  Western,  from  the  preceding 
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details,  appear  to  be  entirely  disconnected.    The  Eastern  Sys- 
tem presents,  along  its  Western  border,  at  least  from  the  S.  W. 
termination  of  (B3,)  Northward,  a  distinct  frontier,  conform- 
ing to  the  interior  arrangement  of  the  system.     The  green 
Chlorilic  rocks,  along  a  part  of  this  Western  border,  might 
perhaps  be  considered  as  connected  with  the  Chloritic  forma- 
tion (A,)  the  most  Eastern,  in  its  position,  in  the  Western  Pri- 
mary ;  but  they  are  in  general  so  different  in  structure  from 
the  rocks  of  that  formation,  and  at  the  same  time  so  analogous, 
in  that  respect,  to  the  Micaceous  rocks  of  (B3,)  as  to  render 
such  an  opinion,  at  least,  but  little  probable.*    The  arrange- 
ment of  the  formations,  on  the  Eastern  border  of  the  Western 
Primary,  apparently  indicates  a  general  direction  of  the  same 
to  the  North,  instead  of  a  strong  flexure  to  the  East,  which 
would  be  necessary  to  bring  the  formation  (A  W.)  into  con- 
nexion with  the  Western  border  of  the  Eastern  Primary,  at  the 
point  where  the  Chloritic  rocks,  above  noticed,  are  first  distinct- 
ly observable,  namely,  in  the  vicinity  of  Bluff  Head,  between 
Durham  and  North  Guilford  (B3.) 

The  most  striking  feature,  presented  by  the  Eastern  Prima- 
ry, is  the  extensive  range  of  Granitic  Gneiss  (A,)  on  its  South- 
ern and  Eastern  border,  apparently  enveloping  the  remaining 
formations,  in  that  direction.  The  Western  border  of  this 
range  presents,  as  has  already  been  observed,  a  series  of  flex- 
ures, all  of  which,  within  the  limits  of  the  State,  may  be  con- 
sidered as  forming  one  extensive  curve,  with  its  convexity  to 
the  East,  as  in  the  general  curve  of  the  Western  Primary,  but 
with  apparently  a  stronger  curvature  than  in  the  latter,  giving 
its  radius  a  direction  more  to  the  North.  The  direction  of  the 
Western  border  of  (A)  is  first  Easterly,  along  the  coast,  West 
of  the  Connecticut,  and  then  West  of  North,  along  the  course 
of  that  river,  to  Chester.t    The  curve,  thus  formed,  embraces 

mi  ■   ■       ■  ■   ■         w      ■  llMiaiw  ■■■-—■■■  ^»  M  .  ■■-  ^        •  ■■  ■  ^.^^^M    ■  I  ■      ■  ■  ■  -  ^ 

*  The  probabilities  of  this  opinion,  derived  from  the  resemblaoces  of  some  of  the 
chloritic  rocks  along  this  Western  border,  to  certain  rocks  o(  (A  W.,)  have  been 
aJready  given  (p.  221.) 

tTb«  nuige  (B4*)  is  here  consideredl  as  connected  with  (A) 
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the  group  of  formations  (B,)  on  the  South  and  S.  East.  Th« 
Western  border  of  (A)  then  bears  E.  N.  Easterly  to  Gardner^ 
Pond,  and  then  nearly  East  to  Lantern  Hill,  where  it  bends 
abruptly  N.  N.  East,  and  continues  in  that  direction  to  Web- 
ster (Mass.)  The  extensive  curve,  thus  formed,  embraces  the 
two  ranges  (E — F,)  on  the  South  and  East ;  the  former  imme« 
diately  adjoining  it  to  Gardner's  Pond,  and  the  latter  through- 
out the  remaining  distance.  The  flexure  to  the  East,  in  Sut- 
ton (Mass.,)  may  be  here  incidentally  noticed. 

If  we  view  the  Eastern  Primary  in  the  Northern  part  of  the 
State,  we  find  it  presenting  a  series  of  parallel  ranges,  corres- 
ponding to  those  in  the  Western  Primary.  These  ranges,  pro- 
ceeding from  West  to  East,  consist  of  the  four  parallel  rangeSi 
included  in  the  group  (C,)  the  formation  (D,)  the  two  ranges 
(E)  and  (F,)  and  the  formation  (A,)  the  Eastern  border  of 
which  last  is  beyond  the  limits  of  my  exploration.  The  group 
(C)  might  be  regarded  as  one  entire  range,  continued  from  the 
group  (B,)  in  much  the  same  manner  as  (H)  and  (I,)  and  (F) 
and  (G,)  in  the  Western  Primary,  are  combined  so  as  to  form 
continuous  ranges.  The  subordinate  parts  of  those  two 
groups  apparently  interlock  with  each  other,  at  their  line  of 
junction,  in  a  manner  similar  to  the  arrangement  at  the  line  of 
junction  of  (H — I  W.)  This  subject  has  already  been  explain- 
ed in  treating  of  those  groups  in  particular.  The  ranges  be- 
tween (C)  and  (A)  present,  at  their  S.  West  extremity,  an  ar- 
rangement, to  which  there  are  but  few  analogies  in  the  West- 
ern Primary.  I  allude  to  their  termination,  in  that  directioi^ 
in  long  narrow  processes,  gradually  running  out  between  the 
adjoining  formations,  extended  farther  South.  Thus  (D)  ap- 
parently runs  out,  in  that  manner,  between  (C4,)  continued 
S.  in  (B  4 1,)  and  (E  ;)  (E,)  between  (B  4 1)  and  (*,)  appended  to 
(A  ;)  and  (F)  may  be  traced  S.  Westerly  in  the  narrow  band| 
interposed  between  (E,)  on  one  side,  and  (A)  and  its  appen- 
dage (*,)  on  the  other.  The  cases  most  analogous,  in  the 
Western  Primary,  are  found  in  the  long  narrow  Micaceous 
range  (^,)  connected  with  (F  4— 5|)  iu  Wilton  and  Beadingi  ap* 
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patently  continued  S.  S.  West  from  the  Mica  Slate  formation 
(G8.3,)  and  the  Micaceous  range  (H2^2,)  also  apparently 
continued  S.  S.  West,  from  the  S.  West  point  of  (I.)  These, 
however,  are  separated  from  the  formations  from  which  they 
are  apparently  continued,  by  other  interposed  ranges ;  the  Mi- 
caceous range  (/S,)  from  (G  S.  3,)  by  the  Newtown  Porphyritic 
range  (F6i9,)  and  the  range  (H2^^)  from  (I,)  by  the  Kent 
Limestone  valley  (H2€,)  while  the  processes  terminating 
(D— E— F,)  in  the  Eastern  Primary,  are  continuous  with  the 
main  body  of  those  ranges. 

The  more  extended  ranges,  above  noticed,  present  a  general 
conformity,  among  themselves,  in  direction  and  flexure. 
Their  general  direction  is  North-Easterly,  in  an  undulating 
course,  more  strongly  marked  in  the  more  Eastern  ranges; 
more  directly  North,  and  less  undulating,  in  the  more  Western. 
In  comparing  the  flexures  of  these  ranges,  the  following  analo- 
gies may  be  observed.  The  flexure,  on  the  Western  border  of 
(A,)  from  E.  N.  E.  to  East,  between  Gardner's  Pond  and  Lan- 
tern Hill,  corresponds  to  the  Easterly  bend,  in  the  included 
formations  (3 — 4)  in  the  range  (E,)  distinctly  marked  by  the 
course  of  (E3,)  North  of  Lebanon  villao;e.  This  flexure  is 
still  more  strongly  marked  in  the  Western  branch  of  (E  1,)  as 
it  bends  East,  through  Coventry  and  Mansfield,  and  in  the  ad- 
joining Southern  border  of  the  main  portion  of  (D.)  A  cor- 
responding slighter  flexure  may  be  observed  in  the  ranges 
(C  3 — 4,)  between  Tolland  and  Vernon,  afiecting  in  an  equal  de- 
gree the  Western  border  (D,)  but  apparently  not  extending  to 
the  two  more  Western  ranges  (C  1 — 2.)  It  is,  however,  oppo- 
site the  line  of  separation  of  the  Northern  and  Southern  sec- 
tions of  (C  2.)  The  same  flexure  may  be  traced  in  the  East- 
ern branch  of  (E  1,)  and  in  its  included  Mica  Slate  range  (E  6,) 
more  slightly  however  than  in  (E3 — 4,)  in  the  bend  East,  at 
the  passage  of  the  Shetucket.  This  afiects,  in  nearly  an 
equal  degree,  the  Western  border  of  (F 1.)  The  Easterly  di- 
rection, observable  at  the  S.  West  extremity  of  (F2,)  corres- 
ponds to  this  flexure. 
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It  has  been  already  remarked  that  the  Western  border  of  (A) 
makes  a  slight  bend  East,  along  the  course  of  Five  Mile  river 
(North  Killingly.)  This  flexure  affects  in  a  nearly  equal  de- 
gree the  Eastern  and  Western  divisions  of  (F,)  and  the  East- 
em  branch  of  (El,)  particularly  the  included  Mica  Slate 
range  (E6.)  It  is  less  distinctly  traceable  in  either  of  the 
ranges  farther  West,  but  may  be  apparently  observed  in  some 
degree  as  far  West  as  the  Eastern  border  of  (D)  in  West 
Woodstock,  in  a  direction  towards  the  N.  West.  The  Easter- 
ly  bend  in  Sutton  (Mass.,)  I  have  traced  distinctly  only  to  the 
adjoining  formation  (F  2.)  Some  appearances,  between  Ox- 
ford and  Charlton,  apparently  indicate  that  it  extends  also  to 
the  formations  (Fl)  and  (E 1,)  farther  West.  If  it  affects  at 
all  the  more  Western  formations,  it  is  probably  quite  in  the 
Northern  part  of  Massachusetts. 

The  flexures,  in  the  Eastern  Primary,  apparently  have  no 
relation  to  those  in  the  Western,  but  like  those  of  the  latter, 
are  roost  strongly  marked  in  the  more  central  part  of  the  s]^ 
tem,  and  gradually  diminish  in  extent  towards  the  Western 
border.  The  principal  flexure  in  the  Western  System,  that 
marked  by  the  Easterly  bend  of  (E,)  at  Beacon  Mountain,  di- 
minishes towards  the  East,  so  as  to  be  but  slightly  apparent  in 
(A,)  and  in  like  manner,  the  principal  flexure  in  the  Eastern 
Primary,  that  marked  by  the  Easterly  bend  of  the  Western 
branch  of  (E  1,)  becomes  scarcely  apparent  in  the  two  most 
Western  ranges  of  that  system  (C  1 — 2.)  The  flexures  of  the 
Eastern  System  are  all  situated  in  a  line  farther  East  than  the 
most  Eastern  in  the  Western  System,  namely,  that  just  alluded 
to.  This  last,  if  continued  in  its  transverse  S.  E.  direction, 
would  meet  the  Eastern  Primary  S.  W.  of  the  South  Western 
termination  of  (B  3,)  and  consequently  farther  West  than  the 
first  great  flexure  of  the  Western  border  of  (A,)  namely,  that 
embracing  the  group  (B,)  on  the  South.  It  is  worthy  of  re- 
mark, that  the  ranges  in  the  Western  Primary,  not  interrupted 
by  the  Secondary,  bend  to  the  North,  from  the  East  point  of 
the  flexure,  above  noticed,  and  even  bear  louod  towards  the 
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West,  as  if  receding  from  the  Eastern  System,  while  the  ran- 
ges on  the  Western  border  of  the  latter  pursue  a  N.  N.  East- 
erly course,  conformably  to  the  general  bearing  of  that  sys- 
tem. But  although  the  flexures  of  the  two  systems  are  thus 
independent  of  each  other,  yet  their  general  arrangement  is 
very  similar  ;  presenting  a  series  of  undulations  in  a  general 
North-East  direction,  alternately  more  Easterly  and  more 
Northerly. 

Traces  of  a  concentric  or  inclusive  arrangement  are  more 
strongly  marked  in  the  Eastern  than  in  the  Western  System. 
These  have  been  already  noticed,  in  the  separate  formations, 
in  which  they  occur,  particularly  in  (B)  and  (E.)  In  the  group 
(B,)  the  Granitic  formation  (B  1)  apparently  forms  a  central 
nucleus,  nearly  or  entirely  surrounded  by  the  Anthophyllitic 
range  (B  2,)  and  partly  by  other  sections  of  the  same  group 
(B2t — B4.)  In  the  range  (E,)  the  fine-grained  micaceous 
gneiss  (B  1)  incloses  a  series  of  central  included  formations, 
nearly  separated  by  the  same  into  two  distinct  sections,  (E  2) 
and  (E  3 — 4 — 6.)  Of  these,  the  Southern  section  is  distinctly 
micaceous;  the  Northern,  not  including  its  lateral  Homblendic 
range(E3,)partlymicaceonsandpartlygrnnitic.  TheMicaSlnte 
range  (E  6)  is  also  apparently  included  in  ihe  micaceous  gneiss 
(E  I.)  In  the  Western  Primary,  the  formations  or  ranges,  in- 
closed in  more  extended  formations,  are  generally  granitic,  as  in 
the  case  of  the  isolated  Granitic  ranges  in  the  N.  part  of  the  Mica 
Slate  formation  (G.)  In  both  the  Western  and  Eastern  Prima- 
ry, circumscribed  formations  occur,  interposed  between  two 
contiguous  formations,  sometimes  apparently  forming  an  inter- 
rupted series  in  the  same  general  line  of  direction.  The  isola- 
ted Porphyritic  ranges  along  the  Western  border  of  (F)  and 
(G,)  in  the  former,  and  the  Hornblendic-Chloritic  formation 
(F  3  a — ^,)  with  the  apparently  isolated  Chloritic  ranges,  on 
the  Eastern  border  of  (F  2,)  farther  N.,  in  the  latter,  may  be 
quoted  as  examples  of  such  arrangement.  The  remarks  in 
relation  to  the  more  or  less  circumscribed  outline  of  the  differ- 
ent formations  and  subordinate  ranges  in  the  Western  Primary^ 
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are  equally  applicable  to  the  arrangement  of  the  Eastern  Pri- 
mary. This  may  be  observed  very  distinctly  in  the  S.  W.  ter- 
mination of  the  more  extended  rangfes  (D — E — F,)  and  in  the 
included  formations  of  the  range  (E,)  and  also  very  generally 
in  the  interior  arrangement  of  the  subordinate  parts  of  the 
larger  formations.  It  has  already  been  referred  to  more  par- 
ticularly in  the  arrangement  of  (A  3,)  of  the  groups  (B)  and 
(C,)  and  of  the  Western  division  of  the  range  (P.) 

In  the  general  remarks  on  the  Western  Primary,  I  have  no- 
ticed a  change  in  the  character  of  the  formations,  along  a 
transverse  line,  crossing  that  system  in  a  S.  Easterly  direction, 
nearly  in  the  line  of  the  Housatonic,  in  its  S.  Easterly  course 
from  Kent  to  Derby,  or  tracing  it  by  the  Southern  border  of 
(I)  and  (G,)  forming  an  irregular  curve,  with  its  convexity  to 
the  South.  A  similar  arrangement  may  be  noticed  in  the  East- 
ern Primary,  marked  by  the  Southern  termination  of  (02 — 3,) 
particularly  by  the  abrupt  Southern  termination  of  the  proper 
Mica  Slate  rangeof(C3,)at  Great  Hill, by  the  Southern  termina- 
tion of  the  main  body  of  (E)  and  of  its  included  formations 
(E  2)  and  (E  6,)  and  farther  E.  by  the  Southern  termination  of 
(F  1 — 2 — 3.)  This  line  also  forms  a  curve  distinctly  convex 
to  the  South,  and  is  not  only  marked  by  a  change  in  the  char- 
acter of  the  formations,  but  a  distinct  depression  of  the  surface 
may  be  observed  throughout  a  considerable  part  of  its  extent. 
The  N.  point  of  the  group  (B,)  marked  by  the  curve  of  the 
Anthophyllitic  range,  at  the  passage  of  the  Connecticut  below 
Middle  Haddam,  and  by  the  N.  point  of  (B  3,)  also  indicates 
the  direction  of  this  transverse  line.  The  Western  termination 
of  this  line  is  nearly  opposite  the  Eastern  termination  of  that 
in  the  Western  Primary,  as  marked  by  the  line  separating  (F) 
and  (G,)  in  that  system.  The  Connecticut  crosses  the  difier- 
ent  ranges  at  the  junction  of  the  groups  (B)  and  (C,)  from  the 
Secondary  to  the  Western  border  of  (E,)  in  nearly  the  same 
manner  that  the  Housatonic  follows  the  general  conrse  of  the 
transverse  line  in  the  Western  Primary.  This  transverse  line 
corresponds,  however,  strictly  to  that  in  the  Western  Primary, 
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only  in  the  interval  between  the  groups  (B)  and  (C.)  Farther 
E.  it  corresponds  with  the  Northern  frontier  of  the  Granitic 
formation  (A,)  in  its  Easterly  course  from  the  Connecticut  to 
Lantern  Hill.  The  formations  there,  on  the  opposite  sides  of 
this  line,  are  not  arranged  in  the  same  line  of  direction,  mutu- 
ally interrupting:  each  other,  as  is  the  case  in  the  groups 
(B— C,)  and  in  (P— G)  and  (H— I,)  in  the  Western  Primary  ; 
but  the  general  bearing  of  (A)  is  there  Easterly,  while  the  for- 
mations N.  of  the  line  are  abruptly  deflected  West,  at  their 
Southern  extremity,  terminating  in  the  narrow  processes  al- 
ready described. 

One  remark  may  here  be  made,  applicable  both  to  the  East- 
ern and  Western  Systems,  namely,  the  general  Western  direc- 
tion of  the  strata  and  formations,  along  the  coast,  at  least  as 
far  W.  as  the  Western  part  of  Fairfield,  and  even  traceable, 
though  less  distinctly,  quite  to  the  Western  line  of  the  State. 
This  apparently  indicates  that  the  present  line  of  the  coast  has 
been  determined  by  the  original  formation  of  the  rocks,  and 
not  by  any  posterior  or  accidental  subsidence,  and  that  it  cor- 
responds with  the  original  line  of  elevation  of  the  great  Pri- 
mary region,  extending  along  the  Atlantic  coast  of  North 
America. 

Besides  the  distinctions  already  noticed,  between  the  Eastern 
and  Western  Primary  Systems,  1  will  here  just  hint  at  one  de- 
rived from  the  physical  character  of  their  rocks.  Not  only 
have  the  different  rocks  of  each  local  formation  a  common 
generic  character,  but  this  community  of  character  may  be  ex- 
tended to  larger  groups,  and  even  so  far  as  to  embrace  the  two 
great  systems,  just  alluded  to.  At  present  I  will  only  remark 
that  the  peculiar  structure  most  distinctly  observable  in  the 
mica  seams  of  the  granitic  gneiss  of  (B  1,)  which  might  be 
termed  round  sub-porphj/rilic,  may  be  considered  as  forming 
the  distinctive  character  of  the  rocks  of  the  Eastern  Primary, 
in  nearly  all  of  which  it  is  in  some  degree  obvious. 
•  A  few  remarks  may  be  here  introduced,  generally  applicable 
to  the  Primary  rocks  of  the  State.    My  observations  have  sat- 
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isfied  me  that  there  is  a  structure  peculiar  to  these  rocks,  and 
which  may  be  traced  more  or  less  distinctly  through   the 
entire  series,  from  the  coarsest  granites  to  the  finest  and  most 
uniform  schists.    This  structure  is  characterized  by  a  parallel 
arrangement,  often  very  distinct  even  in  the  coarsest  inter- 
posed granites.     This  parallel  arrangement  is  always  more  or 
less  disturbed,  as  if  by  a  force  acting  transversely ;  the  dif- 
ferent individuals  of  the  mass,  or  its  segregations,  being  usu- 
ally placed  more  or  less  oblique  to  the  direct  line  of  the  strati- 
fication.    This  oblique  direction  is  continually  changing  from 
right  to  left,  not  in  a  manner  indicating  a  mere  undulation  in 
a  fluid  or  cohesive  mass,  but  from  an  apparent  change  in  the 
axes  of  the  crystals.    This  structure  is,  I  conceive,  the  result 
of  crystallization,  and  not  of  any  mechanical  action. — There 
is  also  a  continual  tendency  to  a  segregation  of  the  constitu- 
ent minerals  of  these  rocks.    Rarely,  if  ever,  are  these  uni- 
formly distributed,  individual  by  individual,  but  are  usually 
collected  in  detached  masses  of  greater  or  less  extent,  arrang- 
ed more  or  less  distinctly  in  conformity  with  the  parallel 
structure  of  the  rock.    They  thus  represent,  even  in  the  finer 
grained  rocks,  more  or  less  extended,  but  interrupted,  parallel 
veins,  or  porphyritic  points,  analogous  to  those  in  the  porphy- 
ritic  rocks,  so  called,  or  even,  on  a  small  scale,  the  large  de- 
tached interposed  beds  of  coarse  granite,  so  comnoon  in  the 
Primary  of  the  State.     Like  the  latter,  too,  they  are  gene- 
rally arranged  in  a  series,  in  a  direction  usually  more  or  less 
oblique  to  the  stratification.    Frequently  in  the  more  schis- 
tose and  finer  grained  rocks,  these  segregations  assume  the 
form  and  direction  of  more  or  less  nearly  transverse  veins, 
which  at  one  or  both  of  their  extremities  often  take  a  more 
parallel  direction.    Generally  in  such  cases  the  intimate  stnic- 
ture  of  these  segregations  is  in  the  general  line  of  the  stratifi- 
cation, and  consequently  transverse  to  the  direction  of  the  se- 
gregation itself.    These  phenomena  apparently  furnish  a  clue 
to  the  formation  of  larger  transverse  veins,  as  of  granite  and 
quartz,  the  more  applicable  as  these  transverse  veins  not  un- 
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frequently  exhibit  a  structure,  parallel  to  the  line  of  stratifica- 
tion, and  transverse  to  that  of  the  veins,  passing  distinctly 
into  the  structure  of  the  adjoining  schistose  rock,  as  if  both 
were  formed  simultaneously,  by  the  same  process  of  crystalli- 
zation, and  without  any  seamor  appearance  of  alteration  in 
the  adjoining  rock,  as  in  the  case  of  trap  dikes.  Even  in  trans- 
verse veins  of  massive  crystalline  quartz,  particularly  in  those 
accompanying  the  Granitic  formation  (A,)  especially  the  more 
granitic  rock  (A  3  a,)  crystals  of  felspar  are  often  included, 
precisely  similar  to  that  of  the  adjoining  rock,  and  arranged 
in  the  parallel  direction  of  the  latter. — This  tendency  to  segre- 
gation is  also  no  less  observable  in  the  arrangement  of  forma- 
tions and  of  their  subordinate  parts,  indicating  a  general  law, 
extending  from  the  largest  to  the  smallest  operations  in  the 
formation  of  these  rocks.  This  has  already  been  sufficiently 
pointed  out  in  the  details  given  in  the  preceding  pages.  We 
there  observe  a  continual  alternating  series  of  granitic,  mica- 
ceous, hornblendic,  and  various  other  formations,  and  in  the 
same  formation  a  similar  alternation  of  beds  of  like  character. 
The  observations  I  have  made  have  led  me  to  consider  these 
as  in  some  measure  controlled  by  a  law  of  compensation,  ap- 
plicable at  least  to  the  three  leading  constituents  of  Primary 
rocks,  quartz,  felspar  and  mica,  by  which,  when  one  of  these 
is  accumulated  or  segregated,  at  a  given  point,  the  others  will 
be  found,  in  like  manner,  accumulated  in  the  vicinity.  This 
is  well  illustrated  by  the  micaceous  and  quartzose  ranges 
accompanying  the  Granitic  formation  (AE.)  adjoining  which 
the  granitic  rock  is  usually  more  peculiarly  felspathic.  The 
Western  division  of  (F  E.)  also  illustrates  this  principle  in 
the  arrangement  of  its  subordinate  parts ;  the  three  constitu- 
ents being  more  equably  disseminated  in  the  sub-porphyritic 
range  (a,)  and  more  segregated  in  the  white  felspathic  and 
micaceous  ranges  (^ — y,)  Generally  where  a  formation  is 
more  entirely  micaceous,  with  less  extensive  granitic  segrega- 
tions, the  latter  appear  in  beds  or  veins  of  coarse  granite, 
while  in  the  more  extended  granitic  jbrmations,  the  rock 
assumes  the  character  of  a  finer  grained  granitic  gneiss. 
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The  Trap  Rocks. 

It  has  already  been  stated,  in  the  introduction  to  this  reporti 
that  the  Trap  rocks  of  the  State  are  partly  connected  with  the 
Secondary  and  partly  with  the  Primary  rocks,  but  that  in  both 
they  present  appearances  of  a  common  arrangement.  The 
Trap  rocks,  connected  with  the  Secondary  and  Primary  of  the 
State,  resemble  each  other  so  nearly  too  in  physical  character, 
as  to  render  it  highly  probable  that  they  are  of  the  same 
origin.  It  has  also  been  stated  in  the  introduction,  that  the 
Secondary  rocks  have  been  apparently  controlled  in  their  ar- 
rangement by  the  Trap  rocks  accompanying  them,  thus  indica- 
ting a  cotemporary  formation.  No  such  conformity  is  observ- 
able between  the  Primary  rocks  and  their  accompanying  Trap 
rocks ;  the  latter  crossing  the  different  Primary  formations  in- 
discriminately, and  conforming  only  to  the  system  of  arrange- 
ment peculiar  to  the  Trap  rocks  in  general ;  thus  indicating  an 
origin  posterior  to  that  of  the  Primary.  This  connexion,  in 
character  and  arrangement,  between  the  Trap  rocks,  both  of  the 
Secondary  and  Primary,  lias  induced  me  to  class  them  under 
the  same  general  head.  The  system  of  arrangement,  in  the 
Secondary  rocks,  is  at  the  same  time  so  subordinate  to  that  of 
the  Trap  rocks  accompanying  them,  as  to  render  it  proper,  in 
my  view,  to  defer  their  consideration  till  after  the  latter  have 
been  described. 

The  Trap  rocks  in  the  State,  as  already  noticed  in  the  intro- 
duction, form  a  series  of  dikes  and  ridges,  traversing  two  Sec- 
ondary formations,  of  very  unequal  extent,  and  also  four  ex- 
tensive dikes,  traversing  the  Primary  rocks,  two  in  the  East- 
ern, and  two  in  the  Western  System.  The  Trap  in  each  of 
the  Secondary  formations,  presents  a  peculiar  system  of  ar- 
rangement, complete  in  itself,  but  in  both  apparently  regu- 
lated by  the  same  general  principles.  The  dikes,  traversing 
the  Primary,  are  apparently  appendages  of  the  Trap  system, 
connected  with  the  larger  Secondary  formation. 

In  describing  the  Trap  of  the  State,  a  ibw  remarks  may  be 
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first  offered  on  the  (jpeneral  principles  of  arrangement,  common 
to  the  Trap  of  both  the  Secondary  formations.  The  Trap  rocks, 
in  both  these  formationsi  appear  either  in  the  form  of  more  or 
less  extended  mountain  ridges,  or  of  well  characterized  dikes; 
the  latter  generally  of  comparatively  small  extent.  The  for- 
mer present,  as  a  general  mle,  an  abrupt  declivity  to  the  West, 
and  usually  appear,  in  thai  direction,  as  masses  overlying  the 
Sandstone.  Very  frequently,  however,  they  are  overlaid  by 
the  Sandstone  on  their  Eastern,  more  gradual  declivity ;  thus 
apparently  forming  interstratified  masses  or  inclined  dikes. 
In  some  instances,  where  the  middle  portion  of  a  ridge  appears 
thus  interposed,  or  merely  as  an  overlying  mass,  its  extremi- 
ties appear  as  distinct  vertical  dikes.  In  some  instances,  too, 
the  dike-like  character  of  extensive  ridges  is  quite  evident, 
even  in  their  middle  portions;  and  in  other  instances,  one 
part  of  a  ridge  appears  obviously  as  an  overl]ring  or  inter- 
posed mass,  while  another  part  is  as  distinctly  a  vertical  dike* 
The  range  formed  by  East  Rock  and  Mill  Rock  (New  Haven,) 
presents  a  striking  example  of  this  latter  arrangement.  The 
ridge  and  the  dike  may  thus  be  regarded  only  as  modifications 
of  the  same  arrangement. 

The  different  ridges  and  dikes,  as  already  observed,  present 
in  each  Secondary  formation  a  system  of  curvilinear  ranges, 
in  a  general  N.  N.  E.  direction,  (corresponding  to  the  direc- 
tion  of  the  stratification,  in  the  Sandstone,  as  well  as  to  the 
general  direction  of  the  Primary,)  and  with  their  convexity 
towards  the  West.  These  more  extended  curvilinear  rano;es 
are  themselves  made  up  of  a  series  of  subordinate  curves, 
more  or  less  detached,  and  the  latter  occasionally  present 
curves  of  a  still  inferior  order,  which  last  are  composed  of  a 
series  of  elevations  more  or  less  distinct ;  in  the  higher  ridges, 
apparent  only  ou  their  summits  ;  in  the  lower  ridges,  some- 
times detached  to  their  base.  These  single  elevations  (hum- 
mocks) have  generally  more  or  less  of  a  curvilinear  outline, 
conformable  to  that  of  the  more  extended  ranges.  This  ten- 
dency to  a  curvilinear  arrangement  is  less  striking  in  the 
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dikes,  than  in  the  inclined  ridges,  but  is  usually  there  suffi- 
ciently obvious.  The  dikes,  both  in  connexion  with  the  Pri- 
mary and  the  Secondary,  rarely  form  a  continuous  unbroken 
ridge  of  any  great  extent,  but  are  subject  to  frequent  inter- 
ruptions, by  cross  valleys  and  lateral  shiAs  of  greater  or  less 
extent,  and  in  these  interruptions  the  including  rock  (Primary 
or  Secondary)  is  often  interposed.  This  almost  constant 
series  of  lateral  shifts  gives  to  the  dikes  a  curvilinear  outline, 
in  some  instances  as  strongly  marked  as  in  the  ranges  above 
referred  to. 

In  tracing  any  one  of  the  subordinate  curves,  forming  the 
more  extended  ranges,  the  single  elevations  (hummocks)  will 
be  found  arranged  in  a  certain  order  of  succession,  varying  in 
different  parts  of  its  course,  in  such  manner  as  to  produce  the 
curve.  These  elevations  rarely,  if  ever,  succeed  each  other 
in  the  same  direct  line,  but  with  a  lateral  shift,  of  greater  or 
less  extent,  and  it  is  by  the  degree  and  direction  of  this  lateral 
shift,  that  the  different  orders  of  succession  are  determined: 
These  may  be  reduced  to  three  general  divisions,  namely,  the 
Advancing,  the  Receding,  and  the  Continued.  In  the  first, 
the  hummocks,  as  they  succeed  each  other,  overlap  the  pre- 
ceding in  front,  more  or  less  considerably,  and  by  the  degree 
in  which  this  takes  place,  as  well  as  by  the  extent  of  the 
lateral  shift,  the  ridge  is  made  to  advance,  more  or  less,  in  the 
direction  of  its  convexity.  In  the  second,  the  reverse  takes 
place ;  the  succeeding  hummock  falling  behind  the  precedingi 
and  thus  causing  the  ridge  to  recede  in  the  direction  of  its 
concavity.  In  the  continued  order,  the  hummocks  follow 
each  other  in  nearly  the  same  line  of  direction,  but  in  perhapi 
every  instance,  with  a  slight  lateral  shift,  generally  varying  fre- 
quently from  an  advancing  to  a  receding  order,  and  thus  giving 
the  ridge  more  or  less  of  a  serpentine  form  in  that  part  of  its 
course.  The  continued  order  may  thus  be  regarded  as  « 
modification  of  the  two  preceding,  but  of  a  character  suffi- 
ciently distinct  to  be  considered  separately.  The  advancing^ 
and  receding  orders  are  both  necessary  to  the  formation  of  n 
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carve ;  the  former,  at  its  oommeDcemeiit ;  the  latter,  at  its  ter- 
mination. The  degree  of  curvature  will  depend  upon  the  de« 
gree  of  advance  and  recession,  at  the  two  extremities.  More 
generally,  however,  the  middle  portion  of  the  curve  is  arranged 
in  the  continued  order,  with  a  well  marked  advance  and  re* 
cession  only  at  the  extremities.  In  such  cases,  the  degree  of 
curvature  is  usually  small.  The  subordinate  curves,  compo- 
sing the  more  extended  ranges,  also  succeed  each  other,  in  a 
manner  similar  to  that  already  stated.  Generally,  the  advan- 
cing order  is  most  strongly  marked,  at  the  commencement  of 
the  main  curve,  formed  by  them,  and  the  receding  order,  at  its 
termination;  while  in  its  middle  portion,  the  subordinate 
carves  are  arranged  more  nearly  in  the  continued  order.  Usu- 
ally these  subordinate  curves  are  separated  by  cross  valleys,  of 
greater  or  less  depth,  which  in  the  advancing  and  receding 
order  of  succession,  cross  the  main  range  very  obliquely,  but 
in  the  continued  order,  are  more  directly  transverse.  In  the 
latter  instance,  too,  they  are  generally  of  less  depth ;  some- 
times merely  forming  a  depression  on  the  summit  of  the 
range.  When  a  curve  is  arranged  in  its  middle  part,  in  the 
continued  order,  with  a  strong  advance  and  recession  at  its 
extremities,  it  has  no  longer  the  form  of  a  regular  curve,  but 
presents  a  combination  of  three  curvilinear  lines,  usually  sepa- 
rated from  each  other  by  distinct  interruptions.  This  is  usu- 
ally most  strongly  marked  in  the  main  curves,  which  in  some 
instances  present,  at  their  extremities,  particularly  that  towards 
the  North,  after  an  abrupt  recession,  as  above  explained,  an 
extended  subordinate  range  in  the  continued  order.  This  will 
be  more  obvious,  when  we  come  to  a  more  detailed  account  of 
the  different  ranges. 

The  larger  Secondary  formation  is  generally  considered  as 
extending  from  New  Haven  Harbour,  on  the  S.,  to  the  North 
part  of  Norihfield  (Mass.,)  on  the  N.  From  the  observations  I 
have  mode,  I  have  been  led  to  regard  it,  considered  in  this  ex- 
tent, as  composed  of  two  subordinate  formations,  nearly  or 
quite  separated  by  a  range  of  Primary  rocks,  extending  across 
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the  valley  of  the  ConDecticut,  through  Hatfield,  and  the  North 
part  of  Hadley  and  Amherst  (Mass.)  The  Northern  of  these 
is  comparatively  of  small  extent,  including  in  its  centre  a 
group  of  elevations,  the  highest  and  most  extensive  of  which 
are  composed  of  Sandstone,  with  only  one  curvilinear  range 
of  Trap,  occupying  the  most  central  portion  of  the  forroatioui 
and  generally  of  much  less  elevation  and  extent,  than  the  ac* 
companying  ridges  of  Sandstone.  The  Southern  of  these  for- 
mations occupies  much  the  greater  portion  of  the  entire  basin, 
and  includes  a  more  extensive  series  of  Trap  ranges,  which 
present  much  the  most  elevated  ridges  in  the  formation,  and 
also  some  of  the  highest  summits  in  the  Southern  part  of  New 
England.  The  Trap  in  the  Northern  subordinate  basin  is  thu« 
much  less  extensively  and  strikingly  developed  than  in  the 
Southern,  while  the  elevations  of  its  Sandstone  are  of  relatively 
greater  importance. 

The  Trap  in  the  Southern  subordinate  formation  presents 
two  distinct  lines  of  elevation,  an  Eastern  and  a  Western. 
The  first  of  these  is  the  most  extensive,  and  traverses  more 
nearly  the  centre  of  the  formation.  It  presents  a  series  of  four 
main  curves,  gradually  increasing  in  elevation  and  extent  from 
South  to  North.  The  most  Southern  and  smallest  of  these 
curves  extends  along  the  W.  side  of  SaltonslalTs  Pond  (East 
Haven,)  and  is  from  that  circumstance  called  the  Pond  Ridge. 
It  forms  a  very  strongly  marked  curve,  extending  from  the  im- 
mediate frontier  of  the  Eastern  Primary,  S.  E.  of  the  outlet  of 
the  pond,  above  mentioned,  to  within  a  short  distance  of  the 
same  frontier  at  the  ponds,  S.  W.  of  North  Branford  village; 
The  chord  of  its  curve  extends  nearly  N.  East,  a  distance  of 
4 — 5  miles.  The  second  main  curve  commences  at  North  Bran- 
ford  village,  less  than  a  mile  N.  E.  of  the  N.  E.  point  of  the 
preceding,  and  also  forms  a  very  complete  curve,  extending  in 
an  unbroken  ridge,  called  Toket  (Tetoket)  Mountain,  to  the 
immediate  border  of  the  Eastern  Primary,  at  Bluff  Head,  about 
half  way  between  North  Guilford  and  Durham.  The  chord 
of  this  curve  also  extends  nearly  N.  East,  a  distance  of  7 — 8 
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miles.  This  curve  thus  exceeds  the  other  in  extent,  and  is  also 
more  elevated,  particularly  towards  the  N.  E.  These  two 
curves  succeed  each  other  nearly  in  the  continued  order,  the 
N.  E.  termination  of  the  former  fronting  the  S.  W.  termination 
of  the  latter,  with  a  wide  valley  opening  transversely  between 
them.  The  third  main  curve  is  still  more  extended,  and  more 
elevated  than  the  latter.  It  commences  in  advance  of  the  sec- 
ond main  curve,  at  the  mountain  rising  between  Paug  Pond 
and  the  valley  of  the  Middletown  Turnpike,  N.  E.  of  North- 
ford.  It  extends  at  first  nearly  North,  in  continued  order, 
iorming  the  high  mountain  ridge  E.  of  Wallingford  and  Meri- 
den,  then  advances  abruptly  to  the  ridge  of  Lamentation  Moun- 
tain, and  again  extends  N.  N.  E.  in  a  line  E.  of  Worthington 
village  (Berlin,)  to  the  Mattabesick,  where  it  bends  rather  ab- 
niptly  E.,  in  receding  order,  and  continues  in  the  same  gene- 
ral direction,  to  near  the  W.  bank  of  the  Connecticut,  not  far 
N.  of  the  S.  line  of  Wethersfield.  From  the  N.  point  of  La- 
mentation Mountain,  this  curve  recedes  from  the  main  Eastern 
line  of  elevation,  and  presents  only  a  series  of  ledges,  of  less 
height  even  than  the  two  preceding  curves.  The  chord  of  this 
curve  ranges  more  N.  N.  Easterly,  and  extends  at  least  17 — 18 
miles.  The  fourth,  and  most  Northern  of  these  curves,  is  also 
the  most  elevated  and  most  extensive.  It  commences  on  the 
S.  at  the  Hanging  Hills,  in  strong  advancing  order,  in  a  line 
nearly  W.  of  the  South  point  of  Lamentation  Mountain,  from 
which  last  ridge  the  main  line  of  elevation  is  continued.  It 
forms,  at  its  Southern  extremity,  a  short  but  very  strongly 
marked  curve,  fronting  the  South,  and  bending  quite  abruptly 
North,  extends,  at  first,  nearly  North,  in  slightly  advancing 
order,  to  Farmington  (Rattlesnake)  Mountain,  whence  it  bears 
more  N.  N.  Easterly,  in  continued  order,  to  the  Connecticut, 
at  the  N.  point  of  Mount  Tom.  It  there  recedes  abruptly  to 
the  East,  in  the  same  manner  as  the  preceding  curve,  at  the 
passage  of  the  Mattabesick,  and  is  then  continued  nearly  East, 
in  the  ridge  of  Mount  Holyoke,  to  within  a  short  distance  of 
the  Western  border  of  the  Eastern  Primary.    This  range  pre- 
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sents  at  its  S.  W.  and  N.  W.  points,  the  two  most  elerated 
summits  connected  with  the  larger  Secondary  formation,  name^ 
ly,  the  Hangfing  Hills  and  Mount  Tom.  The  chord  of  its 
curve  extends  N.  N.  Easterly,  like  that  of  the  preceding,  a 
distance  of  nearly  60  miles.  These  four  main  curves,  as 
they  proceed  North,  thus  progressively  increase  in  extent,  not 
in  an  exactly  regular  proportion,  but  sufficiently  so  to  indicate 
a  systematic  order,  in  that  respect.  The  two  Southern  curves 
meet  at  their  points  ;  the  two  Northern  being  each  in  advance 
of  that  immediately  preceding,  the  Northern  point  of  the  latter 
passes  behind  the  succeeding  curve,  to  a  certain  distance,  which 
also  increases  towards  the  North. 

The  main  curves  above  indicated,  are  accompanied  with 
parallel  subordinate  ranges,  both  anterior  (on  the  West,)  and 
posterior  (on  the  East,)  which  conform  more  or  less  exactly  to 
the  curvature  of  the  main  range.  The  number  and  propor- 
tionate extent  of  these  lateral  ranges  is  greatest  in  the  most 
Southern  and  smallest  curve,  and  least  in  the  largest  and  most 
Northern,  except  at  the  Southern  extremity  of  the  latter,  where 
the  posterior  ranges  are  unusually  developed.  The  develop- 
ment of  the  lateral  ranges  is  thus,  in  general,  the  reverse  of 
that  of  the  main  range.  By  a  reference  to  the  map  accompa- 
nying this  report,  it  will  be  seen  that  the  most  Southern  main 
curve,  with  its  anterior  lateral  ranges,  projects  considerably  to 
the  West  of  the  line  of  the  second  and  third  main  curves,  but 
less  than  the  Northern  main  curve.  If  a  line  were  drawn  from 
the  N.  W.  point  of  the  most  anterior  range  of  the  Southern 
main  curve,  to  the  S.  W.  point  of  the  Northern  main  curve 
(at  the  Hanging  Hills,)  it  would  pass  by  the  N.  E.  point  of 
Mount  Carmel,  the  N.  E.  point  also  of  the  first  main  curve  in 
the  Western  line  of  elevation.  If  the  Southern  and  Northern 
main  curves  were  thus  united  by  a  continued  range,  the  East* 
ern  line  of  elevation  would  form  but  a  single  curve,  with  its 
chord  in  a  direction  more  nearly  N.  than  that  of  the  Northern 
main  curve. 

The  Western  Ihie  of  elevation,  in  the  Southern  subordinate 
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fltttDatioDi  presents  an  arrmgement  the  reverse  of  the  Eastern* 
II  consists  of  two  subordinate  lines  of  elevation,  separated  by 
m  wide  interval  of  Sandstone,  opposite  the  Southern  most  do- 
Teloped  portion  of  the  Northern  main  curve  in  the  Eastern 
line  of  elevation.    The  Southern  subordinate  line  presents  two 
main  curves,  of  which  the  Southern  is  tho  most  extensive* 
7his  commences  in  East  Rock  (New  Haven,)  nearly  opposite 
,t)to  middle  point  of  tlie  most  anterior  range  of  the  Southern 
inain  curve  (Eastern  line.)    The  general  direction  of  the  curve 
la,  at  first,  nearly  W.  to  West  Rock,  when  it  bends  abruptly 
N.,  forming  a  long  continued  ridge,  with  an  obvious  curvature, 
and  again  bears  rather  abruptly  E.  N.  E.  to  the  elevated  sum- 
mit of  Mount  Carmel,  beyond  which  it  is  continued  at  a  lower 
elevation  to  the  W.  bank  of  Wallingford  river.    This  range, 
where  it  assumes  a  more  E. — W.  direction,  both  at  its  North- 
ern and  Southern  extremities,  is  much  more  interrupted  than 
in  its  middle  portion,  where  its  direction  is  more  nearly  N. — S. 
The  Northern,  less  extensive  main  curve,  is  not  so  inferior  to 
the  preceding,  in  length,  as  in  general  magnitude.  It  commences 
i{i  immediate  connexion  with  the  preceding,  at  the  point  where 
that  bends  E.  to  Mount  Carmel,  and  at  first  advances  abruptly 
West,  crossing  the  N.  point  of  the  Argillite  formation  (B  W.,) 
and  then  extends  N.,  apparently  along  the  Eastern  border  of 
the  Mica  Slate  formation  (C  W.,)  and  of  the  Porphyritic  for- 
mation (DW.)     It  then  bears  more   N.  Easterly,   receding 
from  the  Primary,  and  at  last  terminates  in  a  low  ridge,  in  the 
plain,  in  the  S.  part  of  Soiithington,  nearly  West  of  the  S.  W. 
point  of  the  Hanging  Hills  (N.  curve— E.  line.)    The  North- 
ern subordinate  line  of  elevation  commences,  on  the  S.,  near 
West  Avon  meeting-house,  nearly  opposite  the  middle  point  of 
Talcott  Mountain,  one  of  the  most  considerable  summits  in 
the  Northern  main  curve  (Eastern  line,)  and  extends  nearly 
N.  along  the  immediate  border  of  the  Western  Primary,  to  the 
N.  W.  corner  of  Simsbury,  when   it  bends  rather  abruptly 
Eastward,  to  two  singular  elevations,  called  the  Barn  Door 
Hills,  in  the  S.  of  Graiiby.    It  there  again  assumes  a  Northern 
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direction,  at  first  very  slightly  elevated,  and  terminates  in  Mani- 
tuek  Mountain,  a  detached  ridge  nearly  in  the  middle  of  the 
plain  occupying  the  Secondary,  West  of  the  Eastern  line  of 
elevation.  This  Northern  line  of  elevation  thus  presents  two 
sections,  or  main  curves ;  the  Southern,  well  marked  at  its 
Northern  termination  ;  the  Northern,  with  very  slight  curva- 
ture, and  appearing  rather  as  an  anterior  lateral  range,  subor- 
dinate to  the  Eastern  line  of  elevation.  The  Southern  is  also 
more  important  both  in  extent  and  general  magnitude.  This 
Northern  subordinate  line  of  elevation  is  considerably  less  ex- 
tensive than  the  Southern  line,  already  noticed.  The  Western 
line  of  elevation  is  thus  most  developed  in  its  Southern  section, 
and  in  the  Southern  portion  of  each  of  its  sections  respectively, 
while  the  Eastern  line  of  elevation  presents  a  gradual  increase 
in  extent  and  magnitude,  in  its  progress  towards  the  North. 

The  Western  line  is  much  less  provided  with  lateral  ranges, 
than  the  Eastern,  and  only  with  posterior  ranges;  the  anterior 
being  precluded  by  the  near  approach  of  the  main  line  of  ele- 
vation to  the  Western  Primary.  The  Southern  curve  of  the 
Southern  subordinate  line,  presents  only  a  few  small  dikes,  as 
its  posterior  ranges,  and  all  of  these  but  one,  very  near  the 
main  line  of  elevation.  Two  ranges,  of  more  considerable 
extent,  are  situated  posterior  to  the  Northern  curve  of  the 
same  subordinate  line,  one  of  which  conforms  to  that  curve,  in 
its  direction,  while  the  other  appears,  by  its  direction,  rather 
as  an  anterior  range  to  the  N.  East  part  of  the  Southern  curve 
(viz.  Mt,  Carmel.)  This  arrangement  will  be  afterwards  more 
particularly  explained.  The  Northern  subordinate  line  of 
elevation  presents  no  appearance  of  lateral  ranges,  so  far  as  my 
observations  have  extended. 

The  Western  line  of  elevation  might  be  considered  as  sub- 
ordinate to  the  Eastern,  or  at  least,  as  complementary  of  it, 
being  morp  largely  developed,  where  the  latter  is  less  so,  and 
the  reverse.  Thus  its  Southern,  most  extensive  curve  is  op- 
posite the  least  extended  portion  of  the  Eastern  line,  and  the 
remarkable  summit  of  Mt.  Carmel,  near  its  N.  East  terminal 
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tfoD,  is  opposite  the  recess,  in  the  Eastern  line,  between  the 
first  and  fourth  (Northern  and  Southern)  main  curves,  already 
referred  to.  The  Western  line  of  elevation  is  interrupted,  op* 
posite  the  Southern  most  largely  developed  portion  of  the 
Northern  curve  (Eastern  line,)  and  again  appears,  in  its 
i<Torthern  section,  opposite  one  of  the  least  elevated  portions  of 
Ibe  same  curve,  namely,  that  between  the  North  point  of  Tal- 
GOtt  Mt  and  the  South  point  of  Newgate  Mt.  Although  the 
.Western  line  of  elevation  is  thus,  in  some  d^ree,  subordinate 
to  the  Eastern,  yet  it  does  not  conform  to  it,  in  its  arrangement, 
like  the  lateral  ranges  accompanying  the  latter,  but  presents  a 
system  of  arrangement  peculiar  to  itself. 

The  Trap  accompanying  the  smaller  Secondary  formation, 
like  that  accompanyihg  the  Northern  Section  of  the  larger 
formation,  forms  only  one  central  curvilinear  range.  But,  un- 
like the  latter,  it  predominates  over  the  Sandstone  of  the  form- 
ation, in  a  still  greater  degree,  than  the  Trap  accompanying 
the  Southern  Section  of  the  larger  formation.  All  the  most 
considerable  elevations  of  the  formation  are  occupied  by  the 
Trap;  the  Sandstone  appearing  only  as  a  lateral  accompani- 
ment. The  curve  of  this  range  is  very  well  marked,  particular- 
ly at  its  Southern  termination,  and  presents  three  subordinate 
portions,  arranged  in  receding  order,  towards  the  North. 

The  dikes  accompanying  the  Primary,  it  has  been  already 
observed,  are  apparently  appendages  of  the  Trap  System,  con- 
nected with  the  larger  Secondary  formation.  This  is  not  only 
indicated  by  the  general  resemblance  of  the  Trap  of  these 
dikes,  in  its  physical  characters,  to  that  accompanying  the 
Secondary,  but  still  more  by  the  conformity  of  these  dikes,  in 
their  arrangement,  to  that  of  the  system  above  mentioned. 
These  dikes  are  four  in  number;  two  connected  with  the 
Western,  and  two  with  the  Eastern  Primary.  They  might  be 
^nsidered  as  forming  two  pairs,  complementary  of  each  other, 
in  the  two  Primary  Systems  respectively;  the  North-West- 
ern dikes,  in  the  two  systems,  corresponding,  and  also  the 
South-Eastern.      The    extent  of  the    corresponding  dikes, 
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at  least  so  &r  as  they  appear  within  the  limits  of  the  State,  is 
reversed  in  the  two  Primary  Systems;  the  N.  Western  dike 
being  the  most  extensive  in  the  Western  Primary,  and  the  S. 
Eastern,  the  least  extensive,  while  the  reverse  is  the  case  in 
the  Eastern  Primary.  The  two  corresponding  dikes  are  not 
continued  in  the  same  direct  line,  on  opposite  sides  of  the  Sec- 
ondary formation,  but  each  Eastern  dike  is  sitiftted  in  a  line 
farther  East  than  the  corresponding  Western  dike.  Thus  the 
S.  termination  of  the  larger  Eastern  dike,  is  nearly  E.  S.  E. 
from  the  N.  E.  termination  of  the  smaller  Western  dike,  while 
the  smaller  Eastern  dike,  corresponding  to  the  larger  Western 
dike,  commences  on  the  opposite  side  of  the  Secondary,  at  a 
point  nearly  E.  N.  E.  of  the  Northern  termination  of  the  lat- 
ter, instead  of  N.  N.  E.,  the  direction  of  the  latter,  at  its  North- 
ern termination.  These  dikes,  both  in  the  Eastern  and  West- 
em  Primary,  approach  at  one  of  their  extremities,  the  border 
of  the  Secondary  formation,  and  recede  from  it  at  the  other. 
Their  general  direction  is  thus  N.  Easterly,  corresponding  to 
the  general  direction  of  the  Primary,  as  well  as  to  that  of  the 
chords  of  the  different  main  curves  of  the  Trap,  accompany- 
ing  the  Secondary.  The  two  Western  dikes  terminate  on  the 
N.  East,  nearly  opposite  the  Southern  point  of  two  of  the 
main  curves  of  the  Secondary  Trap  System;  namely,  the  S. 
Eastern,  opposite  the  S.  point  of  the  most  Southern  curve  of 
the  Western  line  of  elevation  (at  West  Rock;)  and  the  N. 
Western,  opposite  the  S.  point  of  the  Northern  main  curve  of 
the  Eastern  line  of  elevation  (at  the  Hanging  Hills.)  The  S. 
Eastern  dike  approaches  the  immediate  border  of  the  Second- 
ary, about  a  mile  N.  W.  of  West  Rock,  and  opposite  its  termin- 
ation, in  the  direction  of  the  dike,  at  that  point,  a  spur  projects 
from  the  West  side  of  the  West  Rock  range,  apparently  indi- 
cating the  passage  of  the  dike  into  the  latter.  This  will  be 
hereafter  more  particularly  noticed.  The  S.  W.  termination 
of  the  larger  Eastern  Trap  dike  corresponds  to  the  Southern 
termination  of  the  Southern  curve  of  the  Eastern  line  of  ele- 
vation (the  Pond  ridge,)  from  which  it  is  situated  in  a  direo- 
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iion  about  E.  by  S.  This  dik6  preaenls  a  Series  of  etirvee,'  hi 
hi  course,  with  their  convexity  to  the  East,  in  a  direction  eon- 
trary  to  that  of  the  curves,  connected  with  the  Secondary. 
These  curves  apparently  complete,  or  at  least,  correspond  to 
die  main  curves  of  the  Eastern  line  of  elevation  respectively. 
By  referring  to  the  map  accompanying  this  report,  it  will  be 
aeen  that  the^rst  curve  of  the  dike  is  nearly  coextensive  with 
the  Southern  main  curve  of  that  line  of  elevation ;  the  second, 
which  includes  three  well  marked  subordinate  curves,  corres- 
ponds, in  like  manner,  to  the  second  main  curve ;  the  third, 
which  terminates  at  a  point  nearly  East  of  the  S.  point  of  the 
fourth  main  curve,  corresponds  to  the  third  main  curve,  and 
all  the  remaining  portion  of  the  dike,  to  the  fourth  main  curve. 
The  particulars  of  this  arrangement  will  be  afterwards  given, 
more  in  detail.  The  smaller  (N.  Western)  dike,  in  the  Eastern 
Primary,  commences  at  a  point  about  East  by  North  from  the 
S.  point  of  Talcott  Mt.,-one  of  the  more  important  elevations 
of  the  Northern  main  curve  of  the  Eastern  line  of  elevation, 
in  the  Secondary.  It  thus  corresponds  to  the  Northern  por- 
tion of  that  curve,  (so  far  as  I  have  traced  it,  only  to  that  port 
of  the  same,  S.  of  the  Connecticut,)  and,  like  the  ridge  to  wiiich 
it  corresponds,  presefi^s  no  great  deviation  from  a  direct  line, 
in  its  course.  The  two  Western  dikes,  as  has  been  already 
observed,  recede  from  the  Secondary,  as  they  extend  towards 
tlie  South.  The  general  outline  of  each  presents  a  curve, 
convex  to  the  East,  like  those  already  noticed,  in  the  larger 
Eastern  dike.  They  both  exhibit  interruptions  and  subordin- 
ate flexures  in  their  course,  which  will  be  better  explained, 
after  a  more  detailed  account  of  the  same,  as  well  as  of  the 
Trap  connected  with  the  Secondary  formations. 

The  preceding  remarks  will  serve  to  give  a  general  view 
of  the  system  of  arrangement,  which,  I  believe,  I  have  been 
able  to  trace  in  the  Trap  rocks,  connected  both  with  the  Sec- 
ondary and  Primary  of  the  State.  The  observations  I  have 
made,  have  left  a  strong  impression  on  my  mind,  that  they  are 
all  parts  of  the  same  general  system,  and  are  derived  from  the 
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same  source.    Admitting  them  to  be  of  igneous  origin,  of 
which  there  can  be  but  little  doubt,  the  central  point  of  that 
action  which  has  produced  the  Trap  of  the  larger  Secondary 
formation,  and  of  the  dikes  connected  with  the  Primary,  was 
apparently  in  the  larger  Secondary  formation,  particularly  in 
the  Southern  part  of  the  same.    The  Trap  of  the  Secondary 
is  there  much  the  most  largely  developed,  presenting,  with 
only  one  exception,  that  of  Mt.  Tom,  the  greatest  elevations^ 
as  well  as  the  greatest  number  of  ridges  and  dikes.     The 
dikes,  connected  with  the  Primary,  are  also  most  largely  de- 
veloped in  the  vicinity  of  that  portion  of  the  Secondary,  and 
the  most  Northern  of  them  approaches  the  latter  formation 
South  of  its  middle  point.    The  larger  Secondary  formation 
may  therefore  be  considered  as  having  been  originally  a  focus 
of  volcanic  action,  in  which  the  ridges  and  dikes  of  Trap  now 
traversing  it  were  ejected,  in  a  certain  systematic  order,  while 
the  Trap  dikes  traversing  the  Primary  were  emitted  through 
fissures,  diverging  from  the  Secondary,  as  a  centre,  in  a  similar 
order.     The  smaller  Secondary  formation  may  be  considered 
as  having  been  a  similar  volcanic  focus,  in  which  the  ejection 
of  the  Trap  was  controlled  by  the  same  general  laws.     The 
Secondary  formation,  West  of  the  Hudson,  in  New  York  and 
New  Jersey,  as  well  as  the  series  of  Sandstone  with  Trap  ex- 
tending farther  S.,  in  connexion  with  the  Atlantic  Primary  re- 
gion of  the  Middle  and  Southern  States,  and  also  the  Secondary 
formation  of  Nova  Scotia  and  New  Brunswick,  are  probably  of 
similar  character  with  those  within  the  limits  of  this  State. 
The  arrangement  of  the  Trap  in  the  former  of  these  is  anaU 
ogous  to  that  in  the  Secondary  formations  of  this  State,  except 
that  the  order  is  reversed ;  the  curves  there  presenting  theit 
convexity  to  the  East,  and  that  part  of  them  which  corres- 
ponds in   its  arrangement  to  the  Soilthern   portion  of  the 
curves  in  the  Trap  of  this  State,  being  there  found  at  their 
Northern  termination.    Such  at  least  is  the  view  which  I  have 
formed,  from  a  partial  examination  of  the  Trap  connected 
with  that  formation.    I  have  been  able  to  judge  of  the  ar* 
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rangement,  in  the  Nova  Scotia  formation,  only  from  an  exam- 
ination of  maps,  representing  the  mountain  ridges,  connected 
with  the  same.  From  those  I  have  formed  the  opinion  that 
the  Trap  ridges  are  there  arranged  in  a  manner  conformable 
to  the  arrangement  in  the  Secondary  formations  of  this  State, 
namely,  with  their  convexity  to  the  West. 

It  has  already  been  observed  th^t  there  is  such  a  general 
resemblance  in  physical  character,  between  the  Trap  rocks 
connected  with  both  the  Secondary  and  Primary  of  the  State, 
as  to  indicate  a  common  origin.  Varieties  occur  peculiar  to 
each,  but  others  are  found  so  entirely  similar,  that  specimens 
from  both  localities  could  hardly  be  discriminated.  The  Trap 
of  each  of  the  four  great  dikes  traversing  tlie  Primary,  might  be 
regarded  as  possessing  a  character  in  some  respects  peculiar.  ' 
This  is  more  particularly  true  of  the  two  Eastern  dikes  ;  the 
Trap  of  the  larger  (S.  Eastern)  being  generally  coarser  grain- 
ed, and  more  nearly  resembling  the  more  usual  variety  of  the 
Secondary  ranges ;  that  of  the  smaller  (N.  Western,)  usually 
very  fine-grained,  with  certain  peculiar  characters,  which 
readily  distinguish  it  from  any  other  variety  found  in  connex- 
ion either  with  the  Primary  or  the  Secondary.  But  similar 
differences  may  be  observed  between  the  Trap  of  different 
Secondary  ranges,  or  of  different  parts  of  the  same  range,  and 
in  this  way  varieties  may  be  observed  in  these  ranges,  more 
or  less  nearly  allied  to  the  Trap  of  the  different  dikes  con- 
nected with  the  Primary.  Thus,  a  coarse-grained  Trap,  very 
similar  to  that  on  the  sides  of  the  larger  Eastern  dike,  may  be 
observed  in  Mt.  Carmel,  and  in  the  ridge  East  of  Wallingford 
(third  Eastern  main  curve.)  The  amygdaloidal  variety,  so 
frequent  in  the  Trap  connected  with  the  Secondary,  I  have 
not  found  in  any  of  the  dikes  traversing  the  Primary. 

The  Trap  of  the  State  may  be  divided  into  two  classes, 
namely,  compact  and  amygdaloidal ;  the  latter,  as  already  ob- 
served, found  only  in  connexion  with  the  Trap  of  the  Sec- 
ondary. The  former  of  these  is  more  crystalline,  and  is 
diiedy  composed  of  homUeode  and  felspar,  united  in  variable 
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proportions ;  sometimes  the  hornblende,  and  at  other  times  the 
felspar  predominating.  This  compact  Trap  varies  in  its  grain 
from  very  coarse  to  minutely  fine-grained.  The  coarser  grained 
varieties  are  generally  more  decomposable,  particularly  a  very 
coarse-grained  variety,  frequently  found  on  the  sides  of  the 
larger  Eastern  dike,  and  also  at  the  Eastern  point  of  Mt. 
Carmel,  as  well  as  in  other  localities  in  the  larger  Secondary 
formation.  They  usually,  too,  break  in  larger  prismatic  (joint- 
ed) fragments,  which  are  rarely,  however,  as  regular  as  the 
smaller  fragments  of  the  finer  grained  varieties.  The  more 
common  variety,  in  the  Secondary  ranges,  and  in  the  larger 
Eastern  dike,  is  moderately  coarse-grained,  but  slightly  decom- 
posable, and  usually  breaks  in  rather  large  blocks.  It  has  gen- 
erally a  predominance  of  hornblende  in  its  composition.  This 
and  the  coarser  crystalline  variety  are  most  frequently  observ- 
ed in  the  middle  part  of  the  Trap  ridges,  connected  with  the 
Secondary. 

Several  varieties  of  fine-grained  Trap  may  bo  noticed  in 
connexion  both  with  the  Secondary  and  the  Primary.  The 
finest  grained,  connected  with  the  Secondary,  are  generally 
dark  blue  or  nearly  black;  the  latter  in  some  instances  re- 
sembling basalt,  but  with  usually  a  more  crystalline  grain. 
These  finer  grained  varieties  generally  break  in  smaller  and 
more  regular  prismatic  fragments;  occasionally  presenting 
very  distinct  hexahedral  prisms,  but  usually  with  unequal 
sides,  and  less  uniformly  arranged  in  columns,  than  basalt. 
More  usually  these  finer  grained  varieties  are  divided  by  near- 
ly vertical  cleavages,  in  the  general  direction  of  the  range,  and 
transversely ;  in  a  few  rarer  instances,' as  in  some  points  along 
the  West  side  of  Toket  Mt.,  into  large  flat  thin  plates,  the 
transverse  cleavages  being  there  less  frequent,  but  more  gene- 
rally into  long  slender  quadrilateral  prisms,  by  more  frequent 
transverse  cleavages.  These  more  prismatic  varieties  of  fine- 
grained Trap  are  more  usually  found  on  the  sides  or  near  the 
extremities  of  the  Secondary  ranges.  A  variety  of  very  dark 
fine-grained  Trap  is  also  observed  in  the  ranges  connected  with 
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the  Secondary,  generally  composed  of  rather  small  more  cu- 
bical fraGfrncnts,  cemented  usually  into  a  very  firm  and  inde- 
structible mass,  by  some  foreign  mineral,  most  frequently 
quartz,  but  occasionally  agate  or  chalcedony.  Seams  of  hya- 
lite also  sometimes  occur  in  this  variety.  It  is  found  in  differ- 
ent localities,  both  in  the  larger  and  smaller  ranges.  Among 
the  former,  it  occurs  particularly  in  the  fourth  Eastern  main 
curve  (range  of  the  Hanging  Hills.)  Large  bowlders  of  the 
same,  perhaps  from  that  range,  are  not  unfrequently  found 
scattered  over  the  Southern  part  of  the  larger  Secondary  form- 
ation, and  the  adjoining  part  of  the  Western  Primary.  The 
fragments  in  these,  as  well  as  in  the  range  from  which  they 
are  apparently  derived,  are  usually  less  small  and  regular,  and 
the  Trap  less  fine-grained,  than  in  a  corresponding  variety 
found  in  some  of  the  smaller  anterior  ridges  of  the  first  Eastern 
main  curve,  in  East  Haven.  The  latter  consists  of  very 
small  and  regular  fragments,  usually  connected  by  a  very 
firm  siliceous  cement,  which  sometimes,  however,  is  pyritif- 
erous  and  decomposable,  causing  the  disint^ation  of  the  rock 
in  very  ferruginous  fragments.  A  fine-grained,  light  greenish 
grey  variety,  very  slightly  ferruginous,  and  often  nearly  white 
on  its  weathered  surface,  occasionally  occurs  in  the  Secondary 
ranges,  particularly  in  the  N.  Eastern  part  of  the  Pond  Ridge 
(first  Eastern  main  curve.) 

The  Trap  of  the  two  Western  dikes  is  usually  fine-grained 
and  rather  light  grey,  breaking  in  rather  large  regular  blocks, 
less  ferruginous  on  the  surface  than  the  Trap  of  the  Secondary 
ranges  generally.  Occasionally  a  coarse-grained  variety  oc- 
curs, particularly  in  the  more  Western  dike,  similar  to  that  in 
the  larger  Eastern  dike.  The  Trap  of  the  N.  Western  dike, 
in  the  Eastern  Primary,  is  a  very  peculiar  fine-grained  variety, 
no  exact  representative  of  which  has  been  observed  in  the 
Secondary  ranges.  It  is  particularly  characterized  by  a  pecu- 
liar light  brick  red  coating,  frequently  occurring  on  its  weath- 
ered surface,  and  by  occasional  nodules  or  rounded  porphy- 
ritic  points  of  a  compact  greenish  felspar,  imbedded  in  it. 


315 

The  Amygdaloidal  varieties  of  Trap  generally  occupy  the 
lateral  portions  of  the  Trap  ridges,  accompanying  the  Secon- 
dary, and  occasionally  compose  entirely  some  of  the  lateral 
ridges  subordinate  to  the  main  lines  of  elevation.  The  more 
common  variety  is  more  or  less  porous,  generally  with  a  coarse 
dark  green  ground,  but  occasionally  with  a  fine  light  green 
ground ;  containing,  in  its  cavities,  dififerent  accessory  mine- 
rals, varying  in  different  localities,  of  which  the  most  common 
are  quartz  (crystallized,)  agates,  carbonate  of  hme,  datholite 
and  chlorite.  The  latter  is  generally  very  dark  and  compact, 
entirely  occupying  the  cavities,  but  occasionally  these  are 
found  lined  with  very  delicate  light  green  crystals  of  the  same 
mineral.  The  pores  of  this  variety  of  Amygdaloid,  in  differ- 
ent ridges  connected  with  the  fourth  Eastern  main  curve,  are 
sometimes  occupied  by  a  shining  black  indurated  bitumen, 
somewhat  resembling  anthracite  in  its  appearance.  This  va- 
riety of  Amygdaloid  generally  breaks  into  irregular  flat  frag- 
ments, by  seams  parallel  to  the  inclined  surface  of  the  ridges, 
(or  to  the  overlying  or  underlying  Sandstone,)  and  is  usually 
very  ferruginous  and  decomposable.  A  more  compact  variety 
not  unfrequently  occurs,  of  a  light  green  color,  breaking  into 
rather  large  irregular  blocks,  or  thicker  fragments,  and  usually 
less  ferruginous  and  decomposable  than  the  preceding.  It  is 
not  porous  like  the  preceding  variety,  but  is  more  or  less  filled 
with  small,  often  minute  points  of  black  compact  chlorite.  A 
variety  of  amygdaloid  also  occurs,  breaking  by  cleavages  into 
very  small  and  sometimes  even  minute  prismatic  fragments* 
This  is  usually  light  green,  and  compactly  fine,  like  wacke, 
witli  the  same  minute  black  points  disseminated  as  in  the  pre- 
ceding. Another  variety,  more  resembling  the  porous  variety, 
first  noticed,  breaks  into  small  irregular  rounded  fragments, 
like  gravel,  often  cleaving  in  concentric  coats,  and  in  such  cased 
usually  including  a  nucleus  of  some  foreign  mineral.  Mot 
unfrequently  the  compact  Trap,  particularly  in  the  smaller 
ridges,  and  in  the  more  lateral  portions  of  the  larger  ridges, 
abo  cleaves  in  concentric  coats,  and  is  then  usually  marked  by 
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blue  or  purple  iron  stains.  The  Trap  is  then,  too,  usually  fine- 
grained and  very  bard,  and  the  fragments  much  larger  than 
those  of  the  variety  of  amygdaloid,  just  noticed. 

Trap  Breccias  or  Conglomerates  occur  in  different  localities, 
in  the  same  lateral  position,  in  regard  to  the  compact  (crystal- 
line) Trap,  as  the  Amygdaloids.  A  peculiar  variety,  highly 
ferruginous,  and  often  traversed  by  seams  of  hyalite,  extends 
along  the  East  side  of  a  lateral  ridge,  parallel  to  Toket  Moun- 
tain, on  the  West.  Another  variety,  consisting  of  large  and 
small  fragments  of  a  green,  rather  fine-grained  sub-amygda- 
'^  loidal  Trap,  cemented  by  a  reddish  brown  indurated  clay,  re- 

sembling hard  burnt  brick,  is  found  in  a  lateral  ridge,  anterior 
■^  to  the  fourth  Eastern  main  curve,  in  Granby.    The  South 

copper  mine  is  situated  in  this  rock,  and  the  Newgate  Mine  in 
the  Sandstone,  underlying  the  same  ridge,  at  its  Northern  ex- 
tremity. A  singular  variety  of  very  fine-grained,  compact 
Trap,  of  a  light  blue  colour,  chiefly  composed  of  compact  fel- 
spar, highly  ferruginous,  and  often  filled  to  a  considerable 
depth  from  the  surface  with  a  yellow  ochre,  is  found  in  the 
same  relative  position  to  the  main  Trap  ridges,  as  the  amygda- 
loid, with  which  it  is  more  properly  connected.  It  occurs  in 
'  a  series  of  lateral  ridges,  fronting  the  N.  E.  point  of  Toket 
Mountain,  on  the  North,  in  the  S.  part  of  Durham,  and  also 
at  the  North  point  of  the  Trap  Conglomerate  ridge,  in  Granby, 
just  South  of  the  Newgate  Mine. 

A  variety  of  dark  or  light  grey  compact  fetid  Limestone  is 
found  in  different  localities,  on  the  back  of  an  anterior  lateral 
ridge  of  Amygdaloid,  nearly  contiguous  to  the  main  Eastern 
line  of  elevation,  at  least  from  the  N.  W.  point  of  Toket  Moun- 
tain, N.  E.  of  Northford,  to  a  point  East  of  Farmington  meet- 
ing-house. It  is  apparently  in  immediate  contact  with  the 
amygdaloid,  and  often  the  two  rocks  appear  mutually  indent- 
ing each  other  and  firmly  cemented.  The  limestone  is  appa- 
rently as  little  stratiOed  as  the  amygdaloid,  and  generally 
breaks  in  equally  prismatic  fragments.  Nodules  of  a  similar 
light  grey  compact  limestone  have  been  observed,  imbedded 
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as  if  in  geodic  cavities,  in  the  Sandstonei  West  of  Walling- 
ford. 

The  Trap  dikes,  traversing  the  Primary,  are  coated  on  their 
sides,  where  they  adjoin  the  including  Primary  rocks,  by  a 
band,  usually  of  little  thickness,  of  a  dark  blue  (nearly  black) 
compactly  fine  wacke-like  substance,  usually  very  hard  and 
undecomposable,  and  with  minute  poiuts  of  glassy  felspar 
more  or  less  frequently  disseminated.  This  Wacke  is  usually 
most  developed  in  the  smaller  dikes,  and  occasionally  entirely 
composes  small  parallel  bands  or  veins  of  Trap,  traversing  the 
Primary  immediately  adjoining  the  larger  dikes.  Sometimes, 
where  the  dike  is  very  narrow,  particularly  where  it  runs  out, 
as  it  were,  at  the  termination  of  its  detached  elevations,  it  is 
composed  of  a  very  fine-grained,  dark  grey  Trap,  approaching 
the  Wacke,  in  is  character,  but  with  a  distinctly  crystalline 
grain.  This  is  particularly  the  case  in  the  Western  dike,  trav- 
ersing the  Western  Primary.  A  similar  Wacke  also  occurs  at 
the  point  where  the  Trap  of  the  Secondary  adjoins  the  inclu- 
ding shale  or  sandstone,  but  usually  of  a  greenish  tint,  and 
more  earthy  and  chloritic. 

The  compact  crystalline  Trap,  more  particularly  that  of  the 
dikes,  traversing  the  Primary,  usually  contains  less  of  foreign 
(accessory)  minerals,  than  the  Amygdaloid.  Those  accompa- 
nying the  latter  have  been  already  noticed.  Those  accompa- 
nying the  compact  Trap  usually  occupy  geodes,  sometimes 
quite  large,  or  seams  between  the  blocks  or  fragments,  and 
sometimes  large  or  small  veins.  The  minerals  usually  occur- 
ring in  these  locations  are  quartz,  agate,  prehnite,  sulphate  of 
barytes,  calcareous  spar  and  chlorite.  Zeolite  and  stilbite 
have  been  found  on  the  sides  of  the  dikes  traversing  the  West- 
ern Primary. 

The  association  of  metals  with  the  Trap,  in  the  Secondary 
formations,  is  here  worthy  of  notice.  All  the  metallic  veins, 
yet  discovered  in  those  formations,  are  found  either  in  the  Trap 
or  in  the  shale  or  sandstone  immediately  adjoining.  When 
they  occur  in  the  Trap,  they  are  ibond  in  its  lateral  portions, 


ft      *. 


t     ! 

Ifiurticolarly  in  the  amygdaloid.  The  metallic  veins  in  the 
Trap  usually  have  a  matrix  of  sulphate  of  barytes,  quartz  and 
^careous  spar,  and  occasionally  contain  yearns  or  nodules  of 
indurated  bitumeUi  similar  to  that  already  noticed,  as  occupy- 
ilig  the  pores  in  the  amygdaloid.  The  ores  accompanying 
4iese  veins  are  the  sulphurets  of  copper,  lead,  zinc  and  iron« 
^hat  of  copper  is  most  frequent,  particularly  in  a  range  ex- 
timding  along  the  W.  side  of  the  fourth  Eastern  main  curvoi 
and  apparently  continued  S.  in  the  same  line  along  a  smaller 
jpdge  of  Trap,  posterior  to  the  Northern  curve  of  the  Southern 
Western  line  of  elevation,  thus  including  the  copper  mines  of 
Granby,  Avon,  Southiugton,  Cheshire  and  Hamden.  I  have 
not  observed  any  satisfactory  indications  of  a  similar  associa- 
tion of  metallic  veins  with  the  Trap  dikes,  traversing  the  Pri- 
mary. 

.  The  Trap,  accompanying  both  the  Primary  and  Secondoryi 
has  produced  changes  in  the  rocks  immediately  ^joining, 
such  as  obviously  indicate  its  igneous  origin,  namely,  indura- 
tion, semi-fusion,  discoloration,  and  a  greater  tendency  to  a  pris- 
matic or  jointed  structure.  Characteristic  minerals  are  also 
occasionally  found  in  the  altered  rocks,  adjoining  the  Trap, 
both  in  the  Primary  and  Secondary  ranges,  namely,  in  the 
former,  zeolite  and  stilbite,  and  in  the  latter,  beside  the  metal- 
lic ores  already  noticed,  hyalite,  epidote,  chlorite,  brown  and 
fluor  spar,  and  indurated  bitumen.  The  Primary  rocks  gen- 
erally present  less  appearance  of  alteration,  than  the  Seconda- 
ry, though  some  remarkable  exceptions  occur,  particularly  in 
the  chloritic  and  micaceous  rocks.  Thus,  the  soft  green  Chlo- 
rite Slate  of  (A  W.)  is  converted  into  a  hard,  black  or  purple 
flinty  slate ;  Mica  Slate,  and  Micaceous  Gneiss,  are  rendered 
hard,  black  or  bluish,  with  an  enamelled  or  jaspoid  appear- 
ance ;  Granitic  (ielspathic)  rocks  are  indurated,  darker  colour- 
ed (bluish  or  greenish,)  with  a  fracture  approaching  that  of 
porphyry.  The  Secondary  rocks  present  similar  alterations, 
varying  with  their  peculiar  character.  Thus,  the  coarser 
grained  more  felspathic  Sandstones  are  indurated,  and  render- 
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ed  more  prismatic,  often  resembling  closely,  in  that  respect, 
the  adjoining  Trap.  They  are  sometimes  discoloured,  green- 
ish or  brown,  and  at  other  times,  their  usual  reddish  colour  is 
apparently  discharged,  leaving  them  nearly  white.  The  dis- 
coloured varieties  of  these  indurated^  sandstones  often  resemble 
very  nearly,  in  general  appearance,  the  indurated  granmc 
rocks,  accompanying  the  dikes  in  the  Primary.  The  more 
argillaceous  sandstones,  when  thus  altered,  often  resemble,  not 
a  little,  jaspers  or  porphyries  of  a  red  or  purple  colour.  Fine 
specimens  of  such  varieties  may  be  found,  in  connexion  with 
the  range  of  West  Rock  (first  S.  W.  main  curve.)  The 
Shales  of  the  Secondary  formations  are  generally  converted 
into  a  light  purple  more  indurated  schist,  resembling  porcelain 
jasper,  sometimes  very  compact,  and  at  other  times  porous, 
like  amygdaloid.  This  latter  variety  apparently  depends  on 
the  peculiar  character  of  the  layers  or  beds  from  which  it  was 
derived,  and  not  on  its  proximity  to  the  Trap,  as  it  often 
occurs  more  remote  from  the  latter,  while  a  very  compact  jas- 
poid  variety  is  in  immediate  contact  with  it.  In  a  few  instan- 
ces, where  the  Trap  traverses  the  shale  of  those  formations,  it 
is  immediately  adjoined  by  a  Trap  breccia,  composed  of  frag- 
ments, resembling  the  Trap  of  the  ridge  itself,  cemented  by  a 
very  hard,  compactly  fine,  dark  red  jasper.  Other  varieties  of 
altered  sandstone  and  shale  will  be  noticed  in  connexion  with 
the  ridges  they  accompany. 

The  dikes,  traversing  the  Primary,  have  generally  caused 
less  disturbance  in  the  strata,  than  might  have  been  anticipa- 
ted. Instances  rarely  occur,  where  the  strata  have  been  elevar 
ted  or  turned  in  a  direction,  contrary  to  their  usual  dip.  More 
usually  the  Trap  appears  to  have  been  injected  into  fissures, 
caused  by  the  mere  lateral  displacement  of  the  adjoining  rocks. 
The  Trap,  accompanying  the  Secondary,  has  generally  pro- 
duced greater  disturbances  in  the  strata  of  the  rocks  adjoining. 
The  sandstone  or  shale,  overlying  the  inclined  ridges,  is 
usually  more  or  less  elevated,  and  the  direction,  both  of  the 
overlying  and  underlying  rocks,  is  very  generally  adapted  to 
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that  of  the  Tiftp^ridges  they  accompany.  In  some  inatanceSi 
in  dikes,  and  at  the  termination  of  inclined  ridgesi  where  they 
apparently  nm  out  in  dikes,  the  strata  are  turned,  on  their  op- 
posite sides,  in  diflbrent  directions ;  on  the  Eastern  side,  more 
derated  than  their  usual  dip,  and  on  the  Western  side,  changed 
fiftn  their  usual  Eastern  to  a  Western  dip.  Whene  the  dikes 
eioss  the  strata  nearly  directly,  there  is  usually  less  disturb- 
ance in  the  latter ;  the  fissures  having  apparently  been  formed 
by  lateral  displacement,  as  in  the  case  of  the  Primary  dikes. 
In  some  instances  of  this  kind,  however,  where  the  dike  devi- 
ates somewhat  from  a  vertical  position,  there  is  a  correspond- 
ing elevation  of  the  strata,  on  the  back  of  it,  in  a  direction  at 
right  angles  to  that  of  the  dike. 

Two  phenomena,  of  a  remarkable  character,  apparently  con- 
nected with  the  Trap  S]rstem  of  the  larger  Secondary  forma- 
tion, may  here  be  noticed.  In  Berlin  and  Hartford,  several 
apparent  dikes  have  been  observed  in  the  shale,  which  there 
predominates,  composed  of  indurated  clay,  with  seaftis  of  crys- 
talline quartz  and  sulphate  of  barytes,  and  with  points  of  bitu- 
men disseminated,  as  already  noticed  in  a  variety  of  amygda- 
loid, in  the  same  section  of  the  Secondary.  These  dikes  are 
accompanied  by  brown  and  bituminous  shale,  in  which  are 
also  included  seams  of  bitumen,  with  brown  spar,  and  some- 
times with  fluor.  They  have  disturbed  the  strata  of  the 
adjoining  rocks,  in  the  same  manner  as  the  dikes  of  Trap, 
particularly  those  at  the  termination  of  inclined  ridges ;  the 
strata,  on  the  West  side,  being  inclined  in  that  direction. 
They  are,  most  of  them,  too,  apparently  in  the  direction  of 
ridges  or  dikes  of  Trap,  beyond  the  point  of  their  termination 
on  the  surface ;  thus  indicating  the  presence  of  the  Trap  at  a 
greater  or  less  depth,  below  the  surface.  In  Cheshire,  a  re- 
markable range  of  nearly  vertical  dikes  or  veins  of  sulphate 
of  barytes,  extends  nearly  from  West  to  East,  across  the  strata, 
in  a  direction  parallel  to  a  Trap  dike,  about  half  a  mile  farther 
South,  already  noticed  among  the  Trap  ranges,  posterior  to  the 
Northern  S.  W.  main  curve,  as  apparently  conformable  to  the 
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range  of  Mt  Carmel,  anteriorly.  Copper  is  found  dissemina- 
ted in  the  barytes  of  this  range,  as  well  as  in  connexion  with 
the  dike,  to  which  it  is  parallel. 

The  Trap  ranges,  accompanying  the  Secondary,  as  has  been 
already  observed,  conform,  in  their  arrangement,  to  that  of  the 
Sandstone,  and  indeed  have  apparently  exercised  a  controlling 
influence  on  the  arrangement  of  the  latter,  thus  indicating  a 
contemporary  origin.  The  Trap  dikes,  traversing  the  Prima- 
ry, on  the  contrary,  present  no  apparent  connexion  in  their  ar- 
rangement, with  that  of  the  Primary,  crossing  the  ranges  and 
subordinate  members  of  the  latter  indiscriminately,  as  has 
already  been  slated  in  the  detailed  account  of  the  different  Pri- 
mary formations  traversed  by  them.  At  the  same  time,  these 
dikes  correspond  strikingly,  in  their  general  system  of  arrange- 
ment, with  that  of  the  Trap  accompanying  the  larger  Second- 
ary formation.  The  sandstones  of  the  Secondary  are  also 
formed  from  fragments  of  the  Primary,  and  frequently  these 
fragments  can  be  traced  distinctly  to  the  particular  Primary 
ranges,  from  which  they  have  been  derived.  It  would  there- 
fore seem  not  improl>able  that  the  Trap  of  these  dikes  was  de- 
rived from  the  same  source,  and  ejected  at  the  same  genera] 
period  as  that  accompanying  the  Secondary.  The  system  of 
arrangement,  in  the  latter,  is  more  complete,  than  that  of  the 
dikes,  and  indeed  may  be  considered  as  the  centre  of  the  same 
general  system,  of  which  the  latter  is  only  the  outwork.  The 
whole  will  thus  be  more  clearly  understood,  by  commencing 
with  the  detailed  account  of  the  ranges  connected  with  the 
Secondary,  and  closing  with  that  of  the  dikes,  as  an  appendix. 
If  in  the  following  more  particular  account  of  the  different 
ranges  and  dikes  of  Trap,  in  the  systems  above  referred  to,  I 
should  introduce  all  the  details,  which  I  have  collected  in  my 
explorations,  or  even  those  which  I  have  indicated  in  the  ac- 
companying map,  it  would  lead  me  far  beyond  the  limits  of 
this  report.  I  can  therefore  only  give  a  summary  view  of  the 
more  important  and  interesting  partic^ilars,  reserving  the  re- 
mainder perhaps  to  a  better  opportunity. 
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The  more  general  outline  of  tlie  entire  system  of  arrange- 
ment of  the  Trap  has  already  been  given  in  the  preceding 
statement.  In  the  following  detail,  I  shall  commence  with  the 
8]^em;  connected  with  the  larger  Secondary  formation,  as  the 
most  complete  and  illustrative ;  then  introduce  that  of  the 
smaller  Secondary  formation,  as  more  nearlj  resembling  it,  in 
its  arrangement  and  character ;  and  close  with  the  dikes  con- 
nected with  the  Primary. 

L  The  Trap  System  of  the  Larger  Secondary  Form- 
ation. 

This  formation,  as  has  already  been  observed,  is  divided  into 
two  subordinate  formations,  or  basins,  each  of  which  contains 
its  separate  subordinate  Trap  System.  Of  these  the  Southern 
is  the  largest  and  most  important.  The  Trap  System  of  the 
Southern  basin,  presents,  as  already  stated,  two  main  lines  of 
elevation,  an  Eastern,  larger  and  more  complete,  and  a  West- 
ern, smaller  and  apparently  subordinate.  Each  of  these  con- 
sists of  a  series  of  curvilinear  ranges,  succeeding  each  other 
in  a  certain  order,  and  more  or  less  accompanied  with  parallel 
anterior  and  posterior  lateral  ranges.  The  Eastern  Line  of 
Elevation  consists  of  a  series  of  four  main  curves,  gradually 
increasing  in  extent  and  general  magnitude,  from  South  to 
North.  The  Western  Line  of  Elevation  also  presents  four 
main  curves,  in  two  detached  pairs  or  sections,  but  in  reverse 
order ;  the  more  Southern  curves,  as  well  as  section,  being 
the  largest. 

E.  The  Eastern  Line  of  Elevation, 

(E.  I.)  The  Southern  Main  Curve  of  the  Eastern  line  of  ele- 
vation, as  has  already  been  noticed,  forms  a  very  complete  and 
well  marked  curve,  commencing  and  terminating  nearly  in  con- 
tact with  the  Western  border  of  the  Eastern  Primary,  and 
receding  from  the  same,  in  its  middle  portion,  to  a  distance  of 
nearly  two  miles.  It  commences  on  the  South  at  the  point 
where  Farm  river  (East  Haven)  enters  the  Eastern  Primary, 
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and  is  there  apparently  in  contact  with  a  low  ledge  of  granite 
(A  E.,)  situated  at  the  base  of  its  ridge,  or  is  only  separated 
from  it  by  a  thin  bed  of  sandstone,  there  concealed  by  dilu- 
vium. From  this  point  it  advances  N.  W.  in  an  unbroken 
ridge  to  the  outlet  of  Saltonstall's  Pond,  where  it  advances  ab- 
ruptly West,  leaving  a  passage  for  the  outlet,  and  presents  at 
the  Bran  ford  road  the  appearance  of  a  dike,  bordered  by  a  coarse 
altered  sandstone,  filled  with  seams  of  chlorite.  It  is  then 
continued  Northerly,  along  the  West  side  of  the  pond,  pre- 
senting near  the  middle  of  the  latter  a  remarkable  curve  to 
the  East,  and  at  the  North  end  of  the  pond  bends  rather  ab- 
ruptly East  to  the  Branford  and  Foxon  road,  where  a  new  sub- 
ordinate curve  commences,  and  continues  Easterly  to  the 
N.  E.  point  of  the  range,  presenting  a  strong  flexure  to  the 
South,  at  its  extremity.  The  present  range  thus  includes 
three  well  marked  subordinate  curves,  namely,  from  its  South 
termination  to  the  middle  of  the  pond,  from  that  point  to  the 
Foxon  road,  and  thence  to  its  N.  E.  termination.  These  are 
more  worthy  of  note,  as  they  may  be  traced  more  or  less  dis- 
tinctly, either  in  its  anterior  or  posterior  ridges,  or  in  both. 
From  near  the  outlet  of  Saltonstall's  Pond  to  its  N.  E.  ter- 
mination, it  forms  an  uninterrupted  ridge,  with  only  very 
slight  depressions  on  its  summit,  the  most  considerable  at  the 
commencement  of  its  third  subordinate  curve.  In  that  part  of 
it,  adjoining  the  pond  on  the  West,  it  presents  a  narrow  sum- 
mit, with  a  steeply  inclined  Eastern  declivity,  and  with  its  ab- 
rupt declivity  on  the  West,  partly  concealed  by  diluvium,  and 
in  its  N.  E.  part,  particularly  its  third  curve,  a  broad  fllat  tabular 
summit,  with  nearly  abrupt  declivities  in  both  directions.  The 
trap  of  this  ridge  is  partly  compact,  and  partly  amygdaloidal. 
The  former  variety  is  occasionally  fine-grained,  light  greeD, 
and  nearly  white  on  its  weathered  surface,  from  the  predom- 
inance of  felspar.  This  ridge  is  bordered,  both  anteriorly 
and  posteriorly,  by  a  very  complete  system  of  lateral  ridges, 
corresponding  to  it  in  range  and  curvature.  Three  distinct 
ranges  border  it  anteriorly,  and  two  posteriorly.    The  two 


324 

latter  might  perhaps  be  considered  as  only  one  range,  forming 
almost  a  complete  curve.  The  first  of  these  forms  a  parallel 
curve,  included  within  the  main  curve,  and  apparently  con- 
centric to  it,  terminating  also,  at  its  two  extremities,  only  at  a 
short  distance  from  the  Eastern  Primary.  The  second  forms 
a  much  shorter  and  slightly  curved  ridge,  distinctly  convex  to 
the  East,  and  extending  along  the  Eastern  border  of  the  Sec« 
ondary,  in  the  interval  between  the  tw6  extremities  of  the  pre- 
ceding. 

(P.  I.)  The  First  (Western)  Posterior  range  commences  on 
the  Eastern  border  of  the  Secondary,  at  a  point  E.  N.  E.  of 
the  South  point  of  the  main  curve,  and  at  a  greater  distance 
from  the  Primary.  It  forms,  at  its  commencement,  a  more 
complete  curve  than  the  main  range,  bearing  around  even  to 
the  N.  East,  in  a  line  parallel  to  the  frontier  of  the  Primary, 
and  directexl  towards  the  S.  W.  point  of  the  second  posterior 
range.  It  conforms  in  its  course  very  nearly  to  the  main 
curve,  presenting  a  similar  interruption,  opposite  the  outlet  of 
the  pond,  at  the  Saltonstall  farm,  bending  East  opposite  the 
middle  of  the  pond,  and  again  near  the  North  point  of  the 
latter,  whence  it  continues  nearly  East  to  its  N.  Eastern  ter- 
mination. It  terminates  in  that  direction  against  the  West 
front  of  a  range  of  peculiar  Conglomerate,  extending  along 
the  Eastern  border  of  the  Secondary,  in  which  traces  of  a 
Trap  dike,  may  be  observed  along  its  Western  declivity.  This 
conglomerate  is  usually  very  coarse-grained,  and  is  composed  of 
angular  fragments  of  Primary  rocks,  which  can  generally  be 
referred  to  the  adjoining  Eastern  Primary  (A  1 — B  3,)  usually 
much  iron  stained,  and  blended,  more  or  less,  with  fragments 
of  a  fine-grained  light  green  sub-amygdaloidal  trap,  similar  to 
that  of  the  range  in  question.  This  does  not  apparently 
curve  South  at  its  extremity,  but  in  a  direction  South  from 
that  point,  in  a  valley,  there  separating  the  Secondary  from 
the  Primary,  is  a  small  elevation  of  a  highly  ferruginous,  very 
fragmentary  amygdaloid,  filled  with  glazed  chloritic  seams; 
apparently  indicating  a  curve  of  this  range  to  the  South,  to- 
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wards  the  N.  E.  point  of  the  second  posterior  range.  The 
Trap  of  the  present  range  is  more  usually  fine-grained,  sub- 
amygdaloidal,  and  small  fragmentary.  The  range  itself  is 
rarely  of  much  elevation,  and  often  presents  the  appearance 
of  a  well  marked  dike. 

(P.  2.)  The  Second  (Eastern)  Posterior  range,  as  already 
observed,  extends  along  the  Eastern  border  of  the  Secondary, 
in  the  line  of  the  two  extremities  of  the  preceding.  It  com- 
mences at  a  point  North  of  the  Branford  road,  and  extends 
nearly  to  the  Foxon  road  above  referred  to.  At  its  Northern 
termination  it  presents  a  slight  flexure  West,  distinctly  rece- 
ding from  the  Primary.  It  consists  of  a  series  of  more  or  less 
detached  elevations,  abrupt  to  the  East,  corresponding  to  the 
direction  of  its  convexity.  It  is  composed  in  its  more  central 
part  of  a  sub-amygdaloidal  trap,  usually  small  fragmentary, 
but  towards  its  South  point  appearing  as  if  massive,  without 
cleavage,  and  laterally  of  a  very  fragmentary  and  decompo- 
sable amygdaloid,  so  ferruginous  as  to  have  been  used  as  an 
iron  ore,  at  the  furnace  in  East  Haven,  before  1680.  This 
ridge  also  appears,  at  different  points,  distinctly  as  a  dike,  bor- 
dered by  a  peculiar  altered  sandstone,  often  characterized  by 
its  brilliant  variegated  colours,  particularly  green  and  purple. 

The  first  principal  curve  of  the  larger  Eastern  Trap  dike, 
commences  at  a  point  E.  by  S.  of  the  S.  point  of  the  Main  Curve 
(E.  I,)  and  of  that  of  its  first  posterior  range,  and  terminates 
at  a  point  nearly  E.  S.  E.  of  the  N.  E.  termination  of  the  main 
curve.  This  curve  of  the  dike,  like  that  of  the  second  poste- 
rior range,  is  distinctly  convex  East,  and  might  thus  be  con- 
sidered as  completing  the  curvature  of  the  main  curve,  in  the 
same  manner  as  the  second  posterior  range  apparently  coxDr 
pletes  the  curvature  of  the  first. 

The  Anterior  lateral  ranges  are  less  complete  in  their  curv- 
ature, and  correspond  less  exactly  in  their  outline  with  the 
main  curve,  than  the  first  posterior  range.  Like  that,  how- 
ever, they  form  curves  convex  to  the  West,  and  parallel  to  the 
main  curve  exteriorly.    Three  distinct  ranges  may  be  tracedi 


the  moit  Eastern  of  ^idiieh  conwponds  most  noarly  to  the 
inin  curvoi  but  extonds  leas  fiur  towardi  the  Soatb ;  that  put 
tf  its  range,  corresponding  to  the  S.  termination  of  the  main 
ennre  (South  of  the  outlet  of  tlie  pond,)  being  deficient.  Tho 
two  more  Western  ranges  advance  towards  the  West,  at  their 
flonthem  termination,  instead  of  receding  Eastward,  as  in  die 
mdn  cnrve;  presenting  a  cnrve,  receding,  at  its  North  poiol, 
into  ic  line  more  conformable  to  the  corresponding  portion  of 
.  the  main  curve  (that  from  the  outlet  of  the  pond  Northward.) 
At  their  N.  E.  termination,  the  anterior  ranges  all  terminate 
much  farther  West  than  the  main  curve,  and  in  a  line  nearly 
Morth  of  the  commencement  of  the  third  subordinate  curve  of 
the  latter.  This  repression  of  the  anterior  ranges  is  caused  by 
the  advance  at  the  South  point  of  the  Second  Main  Curve 
(Toket  Mt) 

(A.  1.)  The  First  (Eastern)  Aoterior  range  commeuces  ia 
an  abrupt  point  of  amjrgdaloidal  Trap,  North  of  Eiast  Havea 
meeting-house,  noted  for  its  agates,  and  corresponding  to  the 
South  point  of  that  part  of  the  main  curve  West  of  the  pond. 
It  extends  Nortlieriy,  in  a  steep  narrow  ridge,  along  the  West 
aide  of  the  valley  of  Farm  river,  corresponding  very  nearly, 
in  its  range,  to  the  main  curve,  on  the  East  side  of  the  same 
▼alley,  but  more  interrupted,  particularly  towards  the  North. 
It  bends  East  near  the  middle  point  of  this  part  of  its  course, 
opposite  the  flexure  in  the  main  curve,  near  the  middle  of  the 
pond,  and  at  this  point  is  deeply  intersected.  This  ridge  ter« 
mioates  towards  the  North,  in  a  detached  summit,  W.  S.  W. 
from  the  N.  W.  point  of  the  main  curve.  After  an  interval, 
in  which  only  a  small  dike  is  observed,  in  advancing  order, 
the  range  again  commences,  just  South  of  the  Essex  Turn* 
pike,  in  a  subordinate  curve,  strongly  marked  towards  the 
South,  and  presenting,  in  a  part  of  its  course,  a  double  line  of 
ffilmilarly  curved  elevations.  This  extends  N.  N.  Easterly  to 
the  S.  W.  termination  of  a  remarkable  ridge  (t,)  in  the  samo 
general  range,  at  a  point  N.  W.  from  the  N.  W.  point  of  the 
main  curve.    In  the  ridge  last  referred  to,  the  range  bends 
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East^Krard  rather  abruptly,  and  continues  in  that  direction  to 
the  West  side  of  Farm  river,  in  Foxon,  (an  extensive  basin, 
included  between  the  third  curve  of  the  Pond  ridge  on  the 
South,  Toket  Mountain  on  the  East,  and  the  East  points  of 
the  anterior  ranges  of  (E.  I,)  on  the  West.)  The  ridge  (t)  at 
the  point  where  the  range  bends  East,  presents  two  distinct 
lines  of  elevation,  so  arranged  as  to  inclose  a  series  of  con- 
nected circular  hollows,  somewhat  analogous  to  craters,  but 
apparently  formed  in  a  manner  peculiar  to  the  Trap  system.* 
Farther  East  the  range  is  crossed  by  a  valley  opening  East, 
along  the  North  side  of  which  it  is  continued  to  a  high  bluff, 
overlooking  the  basin,  above  noticed,  on  the  East.  This 
range,  from  the  point  where  it  bends  East,  is  accompanied  by 
two  parallel  ridges  on  the  South,  N.  of  the  valley  of  Farm 
river,  which  there  bends  West,  around  the  N.  W.  point  of  the 
main  curve.  These  ridges  commence  in  low  dike-like  points, 
and  extending  Easterly,  terminate  in  much  higher  elevations 
on  the  West  side  of  tlie  Foxon  basin.  This  is  particularly 
true  of  the  Northern  of  these  ridges,  which  terminates  in  a 
high  point,  nearly  South  of  the  Eastern  termination  of  the 
main  line  of  the  present  range.  The  Southern  ridge  curves 
abruptly  to  the  South,  at  its  Eastern  termination,  crossing  the 
Essex  Turnpike  in  a  low  swell,  near  its  South  point,  and  is 
continued  farther  East  in  a  strongly  curved  ridge,  to  the  point 
where  Farm  river  flows  West  from  the  Foxon  basin,  at  a 
point  S.  S.  E.  of  the  East  point  of  the  Northern  ridge.  The 
Trap  of  this  range  is  more  generally  compact,  fine-grained  and 
small  prismatic,  occasionally  cemented  by  seams,  usually 
quart2X>se,  as  already  noticed  in  the  preceding  general  remarks. 


•  These  circular  hollows  are  forroed  by  two  parallel  lines  of  elevations ;  one  on 
the  South,  in  which  the  hummocks  succeed  each  other  more  nearly  in  continued  or* 
der,  and  in  the  general  line  of  direction  of  the  range ;  the  other  on  the  North,  in 
which  the  hummocks  are  arranged  in  receding  order,  their  S.  W.  poinU  approaching 
the  Southern  line,  and  thus  separating  the  included  hollows  more  or  less  completely. 
The  hummocks  in  the  Northern  line  are  separated  from  each  other  more  or  less  di»- 
tincUy  by  landaloiie.  mora  partkmkurly  obeenrable  «t  their  S.  W.  extrmity. 
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9fA  often  very  ferraginoos  and  disintegrated.  Porom  attiyg>* 
daloid  also  occurs,  particnlarly  in  its  lateral  portions,  occaaioOo 
ally  including  fine  agates  in  seams  and  nodules. 

(A.  2.)  The  Second  (Middle)  Anterior  range  commences  in 
two  low  detached  elevations,  in  receding  order,  on  the  N.  side 
'pf  the  peat-swamp  basin.  West  of  East  Haven  village,  whence 
it  extends  E.  N.  Easterly,  in  a  series  of  strongly  receding  ele- 
vations, along  the  South  points  of  two  or  three  sandstone, 
^ges,  N.  of  the  same  basin.  In  this  part-  of  its  course,  it  a{>- 
parently  forms  the  N.  E.  termination  of  a  curve  parallel  and 
conformable  to  that  at  the  Southern  termination  of  the  West- 
em  Ariterior  range ;  the  Southern  main  portion  of  this  curve 
lieing  deficient,  as  has  been  already  observed  of  the  Southern 
termination  of  the  range  (A.  1.)  The  present  range  then 
bears  more  N.  N.  Easterly,  in  a  line  more  nearly  parallel  to  the 
8.  pah  of  the  preceding  range  (A.  1.)  It  then  bends  Elasterly, 
conformably  to  the  Eastern  bend,  noticed  at  that  point,  in  the 
main  curve,  and  in  (A.  1,)  and  like  the  latter,  is  deeply  inter« 
sected,  at  the  point  where  it  again  bends  Northward.  At  this 
latter  point,  it  advances  abruptly  to  the  West;  this  peculiarity 
being  but  slightly  obvious  in  (A.  1,)  and  still  less  so,  in  the 
main  curve.  It  then  extends  N.  in  a  series  of  small  dike-like 
ridges,  along  the  summit  of  a  tabular  ridge  of  sandstone,  to  the 
Essex  Turnpike,  North  of  which  it  rises  abruptly  in  a  round- 
ed summit,  presenting  apparently  three  distinct  lines  of  eleva- 
tions, curving  N.  Easterly,  and  then  recedes  Easterly  in  a  sim- 
ilar lower  summit,  approaching  near  the  West  front  of  the 
range  (A.  1,)  not  far  S.  W.  of  its  bend  Eastward.  Farther 
North,  the  present  range  is  continued  N.  N.  E.  in  advance  of 
the  N.  W.  point  of  the  latter  summit,  in  a  narrow  ridge,  in 
receding  order,  terminating  nearly  in  contact  with  the  third 
anterior  range,  at  a  point  to  be  hereafter  specified.  The  Trap 
of  this  range  resembles,  on  the  whole,  that  of  the  preceding 
range,  but  is  usually  less  amygdaloidal. 

(A.  3.)  The  Third  (Western)  Anterior  range  is  more  exten- 
sive and  more  complex  in  its  arrangement,  and  less  conforma- 
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ble,  ill  that  respect,  to  the  main  cnrve,  than  either  of  the  pre- 
cedinor.  It  inchides  all  the  elevations  of  Trap,  connected  with 
the  system  of  the  Main  Curve  (E.  I,)  on  the  West,  adjoining 
the  valley  of  the  Quinipiack.  It  consists  proi^erly  of  two 
subordinate  sections.  North  and  South  of  a  line,  drawn  West- 
erly from  the  flexure  in  the  main  curve,  West  of  Saltonstall's 
Pond,  and  passing  through  the  intersections,  already  noticed 
in  the  two  preceding  ranges.  Tlie  Southern  of  lliese  is  mope 
involved  in  the  sandstone,  and  presents  more  frequently  the 
appearance  of  a  series  of  dikes,  than  the  Northern.  The  lat- 
ter extends  in  a  higher  and  more  unintcrrupled  range  of  Trap 
elevations,  along  the  immediate  border  of  the  valley,  above 
mentioned,  and  of  a  branch  of  the  same  extending  Eastward, 
forming  a  strongly  marked  curve,  particularly  ti»waj*ds  the 
North. 

The  Southern  section  presents,  at  its  Southern  termination, 
a  subordinate  range  (t,)  apparently  forming  a  complete  circle, 
inclosing  a  central  tract  of  sandstone.  This  range  extends 
W.  N.  W.  from  ils  most  Southern  point,  along  the  N.  shore  of 
Morris'  Cove  (New  Haven  HarlMmr,)  in  a  long  mural  ridge 
(Black  Rock,)  rising  directly  from  the  coast  This  termin- 
ates towards  the  West  in  a  low  dike-like  swell,  bearing  around 
more  to  ihe  N.  West.  Farther  West,  in  the  same  line  of  di- 
rection as  the  ridge  at  Black  Uock,  the  range  appears  again  io 
the  detached  rock,  on  which  Fort  Hale  is  situated,  whence  it 
extends,  in  a  line  of  low,  occasionally  dike-like  elevations,  N. 
N.  Easterly  to  Prospect  Hill,  Iwing  interrupted  or  concealed  by 
diluvium,  for  a  short  distance  S.  W.  of  tlie  latter  point.  It 
occupies  the  summit  of  the  elevation  last  monlioncd,  and  may 
be  traced,  after  a  short  inlerruption,  S.  S.  East  from  that 
point,  along  the  East  side  of  another  high  ridgo  of  Sandstone, 
where  it  apjxjars  as  a  dike,  partly  exposed  on  the  East. 
Farther  S.  it  is  continued  in  a  line  of  more  detached  low 
ridges,  tending  S.  Westerly,  to  the  Bast  point  o(  Black  Rock, 
thus  completing  the  curve.  This  oflfers  a  more  complete  exam- 
ple of  an  entire  curve,  of  any  great  extent,  thau  any  I  have 
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observed  in  either  of  the  Trap  Systems  of  the  State.  Its  isola- 
ted position,  on  a  detached  range  of  sandstone,  bordered  by 
New  Haven  Harbour  on  the  West  and  South,  and  on  the  East 
by  the  basin  of  East  Haven,  between  the  elevations  connected 
with  the  main  curve  (E.  I)  and  the  two  preceding  Anterior 
ranges  (A.  1 — 2,)  on  the  North,  and  the  Primary  (A  1 E.,)  on 
the  Soath,  has  probably  contributed  to  its  more  perfect  develop- 
ment. 

In  advance  of  the  N.  point  of  this  range,  at  Prospect  Hill,  a 
lower  range  of  sandstone  (t)  extends  North,  crossing  the  East 
Haven  road.  East  of  the  plain  adjoining  the  mouth  of  the 
duinipiack.  This  latter  range  is  traversed  by  a  series  of  Trap 
dikes,  forming  two  subordinate  ranges,  an  Eastern,  and  a  West- 
em,  accompanying  two  parallel  ridges  of  sandstone.  The 
Western  range  presents  five  distinct  parallel  dikes,  at  the  pas- 
sage of  the  East  Haven  road ;  the  Elastern  only  one,  of  greater 
width,  just  S.  of  the  same  road.  The  dikes,  in  the  former,  are 
arranged  in  a  manner  similar  to  the  ordinary  ridges  of  Trap, 
in  a  series  of  more  or  less  detached  points,  subject  to  lateral 
shifts,  and  presenting  a  similar  order  of  succession.  The 
whole  series  also  presents  a  distinctly  marked  curvature,  con- 
vex to  the  West,  as  usual.  A  low  ridge  of  sandstone  rises  in 
advance  of  the  N.  point  of  the  Western  range,  around  the  S. 
point  of  which  extends  a  dike  of  Trap,  continued  N.  a  short  dis- 
tance, along  its  Western  front.  This  dike  was  apparently  the 
agent  in  elevating  the  sandstone,  the  ridge  being  somewhat 
higher  and  more  abrupt  at  its  Southern  termination.  The 
Western  dike-range  thus  advances  at  its  N.  extremity,  and  in  a 
direction  too  towards  the  S.  E.  point  of  the  Western  line  of 
elevation,  at  East  Rock.  The  Eastern  dike-range  recedes 
from  the  point,  above  noticed,  and  extends  N.  N.  E.  along  the 
East  side  of  a  higher  ridge  of  sandstone,  in  the  same  manner 
as  has  been  noticed  in  the  ridge  S.  E.  of  Prospect  Hill,  and  at 
its  N.  E.  point  bends  abruptly,  in  a  low  detached  swell,  towards 
the  East. 

The  curve  farther  South,  and  the  Eastern  dike-range,  may 
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be  considered  as  forming  together  a  larger  curve,  correspond* 
ing  to  that  part  of  the  Main  Curve  (E.  I,)  South  of  the  outlet 
of  SaltonstalPs  Pond,  but  advancing  West,  while  that  recedes 
to  the  East,  thus  leaving  the  East  Haven  basin  between  them- 
The  flexure  Eastward  at  the  N.  point  of  this  larger  curve  cor- 
responds to  that  portion  of  the  Second  Anterior  range,  at  its 
Southern  extremity,  receding  Eastward. 

North  and  N.  E.  of  the  N.  point  of  the  Eastern  dike-range, 
the  country  is  occupied  by  a  series  of  sandstone  ridges,  extend- 
ing Northward,  E.  of  Fair  Haven.  Among  these,  N.  E.  from 
the  same  point  of  the  dike-range,  extends  a  small  range  of  Trap 
(*,)  apparently  a  continuation  of  the  same  series  as  the  latter. 
This  commences  on  the  West  side  of  the  first  sandstone  ridge,  to 
which  the  second  anterior  range  is  attached  at  its  Southern  ex- 
tremity, but  at  a  considerable  distance  Northward,  in  which 
interval  no  Trap  is  observable.  It  extends  N.  to  a  high 
rounded  summit  of  Trap,  and  then  bends  E.  N.  E.,  terminating 
at  a  low  point  nearly  West  of  the  intersections,  noticed  in  the 
two  preceding  anterior  ranges,  at  their  bend  Eastward.  This 
smaller  range  corresponds  to  the  Southern  portion  of  the  first 
anterior  range,  and  to  the  corresponding  portion  of  the  second. 
North  of  this  smaller  range  and  of  the  sandstone  ridges.  East 
of  Fair  Haven,  a  transverse  valley  extends  Eastward,  contin- 
ued across  the  two  preceding  anterior  ranges  (A.  1 — 2,)  at  their 
intersections,  to  the  valley  of  Farm  river.  This  valley  is 
much  wider,  on  the  West,  separating  the  Northern  and  South- 
em  sections  of  the  Western  Anterior  range  (A.  3.) 

On  the  North  side  of  this  valley,  rises  an  abrupt  elevation 
of  Trap,  forming  a  strongly  marked  curve,  at  the  Southern 
point  of  the  Northern  section  of  (A.  3.)  A  small  point  of  Trap 
in  the  valley  above  mentioned,  is  interposed  between  it  and 
the  N.  W.  point  of  the  last  curve  (*)  in  the  Southern  section. 
This  elevation,  at  the  S.  point  of  the  Northern  section,  rises 
abruptly,  N.  E.  of  Fair  Haven,  and  curves  around  towards  the 
N.  E.  till  it  meets  a  projection  from  the  sandstone  ridge  ac- 
companying the  second  anterior  range,  S.  of  the  Essex  Turn*^ 
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pike.    On  the  West,  it  bears  more  directly  North,  in  the  gene- 
ral line  of  the  Western  range,  soon  terminating  in  a  dike-ridge, 
crossing  the  Essm^x  Turnpike,  ut  the  gorge  where  it  enters  the 
hills,  N.  E.  of  Fair  Haven.    Tliis  Hne  of  the  Western  range 
is  continued  N.  usually  in  dike-like  elevations  of  Trap,  more 
or  less  involved  in  the  sandstone,  to  a  transverse  valley,  open- 
ing 8.  E.,  not  fur  South  of  which  the  Trap  presents  an  abrupt 
ridge,  of  nearly  equal  elevation  with  that  at  the  S.  point  of  the 
present  section.    North  of  the  valley,  last  mentioned,  the  Trap 
is  continued,  in  receding  order,  in  a  series  of  apparent  dikes, 
traversing  the  Western  border  of  a  tabular  ridge  of  sandstone. 
At  the  Soutli  ]X)int  of  the  latter,  are  two  parallel  ranges  of 
Trap,lK)th  apparently  forming  strongly  marked  curves  at  their 
South  points  ;  the  Wastcrn  soon  terminating  near  the  base  of 
the  sandstone  ridge  ;  the  Eastern  continued  along  the  summit, 
in  the  general  line  of  the  main  Western  range.    At  the  S.  E. 
point  of  the  Western  of  these  ranges,  a  low  swell  occurs,  in 
which  is  a  nearly  circular  dike  of  very  small  fragmentary  light 
green  wacko-like  Trap,  inclosing  a  fine-grained  indurated  and 
similarly  small  fragmentary  sandstone.    In  a  parallel  ridge, 
farther  East,  in  adireclion  E.  S.  E.  from  the  S.  E.  point  of  the 
Eastern  of  these  ranges,  is  another  small  dike-like  range  of 
Trap,  interposed  between  the  Western  anterior  range,  and  the 
elevation  in  the  second  anterior  range,  N.  of  the  Essex  Turn- 
pike.   At  the  N.  point  of  tlie  most  Eastern  of  the  two  ranges, 
above  noticed,  the  Western  main  range  is  continueil  in  n  long 
elevated  ridge  of  Trap,  abrupt  to  the  West,  and  sloping  steeply 
Enst  to  a  valley,  opening  N.  W.    On  the  Eastern  declivity  of 
this  latter  rid^^,  is  a  low  apparently  dike-like  elevation  of  Trap, 
including,  near  its  sides,  detached  masses  of  an  indurated  very 
granitic  sandstone. 

The  Northern  section,  thus  far,  is  directed  N.  N.  Easterly, 
along  the  East  border  of  the  duinipinck  valley,  and  presents 
two  well  marked  subordinate  curves,  most  strongly  marked 
towards  their  Southern  termination,  and  at  that  point  approach- 
ing the  second  anterior  range,  near  the  elevation  of  the  latter, 
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above  referred  to.  In  this  part  of  its  course,  it  is  preceded  by 
an  anterior  parallel  subordinate  range  (tt,)  rising  in  a  detached 
ridge,  in  the  plain  N.  of  Fair  Haven.  This  range  of  Trap 
extends  along  the  summit  of  the  ridge,  forming  its  highest 
point ;  but  towards  the  two  extremities,  in  several  points,  is 
inferior  in  elevation  to  the  sandstone.  It  has  generally  the 
appearance  of  a  dike,  and  very  distinctly  so,  towards  its  ex- 
tremities, but  is  arranged  in  a  scries  of  elevations,  confonning 
in  their  order  of  succession  to  the  general  arrangement  of  the 
Trap  ridges.  At  its  Southern  extremity,  it  terminates  in  a  de- 
pression, or  ravine,  l)ordcred  by  abrupt  walls  of  indurated 
sandstone.  At  the  gorge  of  the  Essex  Tnrnpike,  above  no- 
ticed, an  inclined  dike  appears  in  the  sandstone,  West  of  the 
main  line  of  the  Western  range,  from  which  a  small  dike-lika 
range  of  Trap  may  l)e  traced  N.  Westerly,  across  tho  plain^ 
nearly  to  the  his^hcst  pi)int  of  the  snbordinate  range,  last  men- 
tioned, and  on  the  opposite  (AV.)  side  of  tliesame  point  of  that 
range,  a  sinniar  dike-like  range  extends  W,  N.  W.  to  the  bor- 
ders of  the  duinipiack  marshes,  at  the  Middlelown  Tnrnpike. 
At  the  latter  point,  several  small  dikes  occnr  in  the  sandstone^ 
one  of  which,  cntting  across  the  sandstone  obliquely,  has  ap- 
parently carried  np  one  of  the  lower  strata  of  the  latter,  on  its 
upper  surface,  nearly  to  tho  summit  of  the  lodge.  This  point 
of  Trap  is  nearly  oppixsite  tho  S.  E.  )x>int  of  ihn  range  of  East 
Rock,  in  the  Western  line  of  elevation.  A  smaller  detached 
ridge  of  Trap  (II,)  in  the  line  of  the  subordinate  anterior  ridge, 
last  noticed,  but  in  receding  order,  extends  along  the  E.  side 
of  the  North  Haven  rond,  fronting  the  middle  piu-t  oi  the 
Northern  of  the  two  curves,  in  the  main  line  of  the  Western 
range  (A.  3,)  a1)ove  mentioned.  A  small  and  very  irregular, 
interrupted  dike  extends  N.  Westerly  from  a  point  in  advnnce 
of  the  Western  of  the  two  ranges  at  the  S.  end  of  the  North- 
ern curve,  above  referred  to,  nearly  to  the  S.  point  of  this  ante- 
rior ridge,  connecting  it  with  the  main  Western  range,  in  near- 
ly the  same  manner,  as  that  already  noticed,  connects  the 
Southern  anterior  ridge  with  the  same  range. 
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North  of  the  valley,  opening  N.  W.  across  the  main  Western 
range,  and  nearly  in  the  line  of  the  ridge,  South  of  the  same, 
but  in  a  direction  more  N.  Easterly,  rises  a  high  detached 
summit  of  Trap  (High  Rock,)  forming  the  N.  W.  point  of  the 
range.  The  Western  anterior  range  then  recedes  to  a  point, 
S.  E.  of  this  summit,  whence  it  extends,  in  an  Easterly  direc- 
tion, in  a  mountain  ridge,  nearly  equal  to  the  main  curve  (Pond 
ridge,)  in  elevation  and  general  magnitude.  It  presents  there 
two  leading  curves,  separated  by  a  transverse  valley,  across 
which  the  S.  W.  point  of  the  second  curve  is  continued  in  a 
low  dike-like  ridge.  The  Western  curve  terminates  opposite 
the  N.  point  of  the  second  anterior  range  (A.  2,)  and  projects 
there  to  the  South,  in  an  outwork  of  low  rounded  hummocks 
of  small  fragmentary  sub-amygdaloidal  Trap.  The  second 
curve  commences,  as  has  been  noticed,  on  the  N.  E.  side  of 
this  outwork,  and  apparently  in  the  line  of  the  second  anterior 
range,  but  in  a  direction  more  E.  N.  E.  It  terminates  towards 
the  East,  in  a  high  castellated  point  of  Trap,  N.  W.  from  the 
N.  E.  point  of  the  first  anterior  range  (A.  1.)  From  this  point 
it  bends  abruptly  South,  in  a  lower  ridge,  bearing  around  to 
the  West,  by  the  North  front  of  the  crater-like  ridge  (t,)  in  the 
N.  E.  part  of  (A.  1,)  and  at  last  approaches  near  its  commence- 
ment, on  the  West,  thus  forming  a  nearly  complete  circle,  in- 
closing a  swampy  basin  in  its  centre.  This  Eastern  curve,  in 
its  Northern  half,  forms  a  high  narrow  ridge,  but  in  its  South- 
ern half,  is  much  lower,  and  towards  the  S.  W.  scarcely  ele- 
vated above  the  surface.  It  might,  from  its  direction,  be  re- 
garded as  a  continuation  of  the  second  anterior  range  (A.  2,) 
though  in  the  line  of  elevation  of  the  Western  range  (A.  3.) 

The  Trap  of  the  Western  anterior  range  more  generally 
resembles  that  of  the  main  curve,  being  less  amygdaloidal  than 
that  of  the  other  lateral  ranges.  It  presents  several  interesting 
varieties  of  indurated  sandstone  adjoining  it,  particularly  in 
the  dike-range,  on  the  East  Haven  road,  and  in  some  parts  of 
the  Northern  section.  The  sandstone  in  the  dike-range  often 
abounds  in  red  felspar,  whicb|  in  the  indurated  portions,  has  a 
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peculiar  enamelled  appearance,  resembling  that  of  some  por- 
phyries. A  peculiar  variety  of  a  light  ash  coloured,  rather  fine- 
grained sandstone,  somewhat  resembling  a  trachyte,  is  found 
in  contact  with  the  Trap,  at  several  points  in  the  Northern  sec- 
tion. The  sandstone  is  most  indurated  and  usually  most  dis- 
coloured in  the  detached  masses  of  it,  included  in  the  lateral 
portions  of  the  dikes. 

The  three  anterior  ranges  apparently  shift  to  the  South,  at 
their  N.  E.  termination,  where  they  may  be  considered  as  rep- 
resented by  the  three  parallel  ridges,  noticed  in  connexion 
with  the  N.  E.  termination  of  (A.  1,)  each  of  which  terminates 
in  a  more  elevated  point,  marking  the  general  curvature  of  the 
system  of  anterior  ranges  to  the  South,  at  its  N.  E.  termination. 
This  peculiar  arrangement  of  the  anterior  ranges,  so  different 
from  that  of  the  main  curve  and  its  posterior  ranges,  is  obvi- 
ously caused  by  the  intrusion  of  the  second  main  curve  and 
its  anterior  range,  which  has  prevented  the  extension  of  the 
anterior  ranges  (A.  1 — 3,)  farther  E.  than  the  commencement 
of  the  third  curve  of  the  main  range  (E.  I.) 

The  general  relations  of  the  anterior  ranges  of  the  present 
system,  to  the  main  range,  have  already  been  pointed  out.  The 
first  of  these  ranges  conforms  more  exactly  to  the  main  range^ 
than  the  two  others,  and  the  third  least  of  all.  This  may  be 
particularly  observed  in  its  change  of  direction  at  its  Southern 
termination,  and  in  its  division  into  two  distinct  subordinate 
sections,  approaching  each  other  by  two  strongly  marked  op- 
posing curves.  The  relations  of  the  Western  anterior  range 
to  the  Western  line  of  elevation  (at  East  Rock,)  are  worthy  of 
notice.  It  has  been  already  observed  that  in  two  points  it  ad* 
vances  from  its  general  line  of  direction,  towards  that  line  of 
elevation,  namely,  at  the  N.  W.  point  of  the  dike-range  (t,)  N. 
of  the  East  Haven  road,  and  in  front  of  the  South  part  of  the 
Northern  section,  in  the  ridge  (tt)  in  the  plain  N.  of  Fair  Ha- 
ven, and  in  the  outwork  of  the  latter,  on  the  Middletown  Turn- 
pike. This  latter  advance  might  be  even  considered  a  con- 
tinuation of  the  Western  line  of  elevation  into  the  Eastern. 
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The  remarkable  elevation  at  the  South  point  of  the  Northern 
section,  and  in  the  second  anterior  range,  North  of  the  Essex 
Turnpike,  might  be  also  connected  witli  this  continuation  of 
the  elevating  force  of  the  Western  line,  which  would  thus  pre- 
sent a  curve,  at  this  point,  convex  to  the  South,  conformably 
to  the  general  arrangement  of  the  Trap  system.  These  re- 
marks v/ill  suffice  to  give  a  general  view  of  the  arrangement 
of  the  first  Basteni  main  curve  and  its  lateral  ranges.  A  com- 
plete detail  of  all  its  parts,and  of  their  peculiarities  and  relations, 
would  furuii^h  materials  for  an  extensive  treatise  itself,  and  one 
which,  I  doubt  not,  would  offer  many  traits  of  great  interest. 

(E.  11.)  The  Second  Main  CVrreof  the  Eastern  line  of  ele- 
vation,* resembles  the  Firsi  Main  Curve  (E.  I)  most  nearly  in 
the  completeness  of  its  curvature,  and  in  its  general  outline. 
Like  the  latter  curve,  it  comuicuces  on  the  S.  W.  near  the 
We^ste^n  border  of  the  Eastern  Primary,  where  it  is  separated 
from  it  hy  a  valley  of  some  width,  and  after  making  a  large 
sweep,  between  North  Guilford  and  Northford,  receding  in  a 
similar  maimer  from  the  Primary,  it  termiiuites  towards  the 
N.  East,  almost  in  immediate  contact  with  the  latter.  The 
curvilinear  outline  of  this,  iis  well  as  that  of  the  preceding 
main  curve,  when  viewed  from  an  elevation  that  commands 
tho  whole,  is  strikingly  obvious.  The  present  main  curve  ex- 
hibils  in  ils  course,  two  well  marked  sul)ordinate  curves,  and 
a  slight  flexure  in  its  Western  front,  corres|ionding  to  the 
larger  flexure  in  the  Western  front  of  the  first  main  curve. 
Throutjrhont  the  greater  part  of  its  course  it  presents  a  very 
even  tabular  summit,  wider  than  that  of  the  Eastern  curve  of 
the  Pond  ridge,  and  is  crosseil  by  no  deeply  intersecting  val- 
leys. It  commences  in  the  S.  W.  part  of  North  Branford  vil- 
lage, wiiere  it  l^ears  around  even  to  the  K.  East.  From  this 
point  it  sweeps  around  in  a  strong  curve,  opposite  the  N.  E. 
point  of  the  Pond  ridge,  from  which  it  is  separated  by  a  wide 
▼alley  openhig  E.  S.  E. ;  the  two  ranges  merely  approaching 


*  lytkH  JUi.,  90  called  from  the  aborigioal  aooie  of  Branford  iTUoktt,) 
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each  other  without  disturbance,  (the  only  instance  of  the  kind, 
in  the  Trap  system  of  the  larger  Secondary  formation.)  At  a 
point  nearly  N.  of  the  N.  E.  termination  of  the  Pond  ridge, 
the  present  range  bends  N.  somewhat  abruptly,  and  continues 
in  that  direction  to  a  point  nearly  E.  of  Northford  meeting- 
house. It  there  recedes  slightly,  while  a  parallel  appended 
ridge  rises  in  advance,  separated  at  its  commencement  by  a 
deep  valley,  called  the  Den.  The  two  ridges  unite  in  one 
summit,  at  no  great  distance  N.  E.,  separated  there  only  by  a 
slight  depression,  occupied,  however,  by  a  sub-amygdaloidal 
Trap,  still  indicating  the  line  of  separation  between  them.  Not 
far  N.  of  the  commencement  of  the  advanced  ridge,  the  range 
curves  round  E.  N.  E.  to  a  point  S.  S.  E.  of  the  S.  point  of  the 
third  main  curve.  It  then  bends  rather  abruptly  N.  at  the 
commencement  of  its  Northern  subordinate  curve.  At  this 
point,  on  the  S.  side^of  the  range,  is  an  outwork  of  low  hum- 
mocks of  fragmentary  amygdaloid,  indicating  the  termination 
of  the  first  subordinate  curve,  by  a  slight  flexure  South.  The 
Northern  curve  is  much  more  strongly  marked  than  the  South- 
ern, presenting  its  convexity  to  the  North,  and  even  bending 
around  to  the  S.  W.  at  its  N.  Eastern  termination,  where  it 
runs  out  in  a  low  point  of  amygdaloid,  similar  to  that  noticed 
at  its  commencement.  For  some  distance  N.  of  this  termina- 
tion, it  presents  an  abrupt  mural  front  to  the  East  (Bluff-Head,) 
opposite  the  range  (B  3,)  in  the  Eastern  Primary. 

The  summit  of  the  present  main  curve,  though  generally 
very  even,  usually  exhibits  a  series  of  low  elevations  (hum- 
mocks) of  Trap,  in  different  parallel  lines,  and  arranged  ac- 
cording to  some  one  of  the  orders  of  succession,  noticed  in  the 
general  remarks  on  the  Trap  system.  These  elevations  are 
most  distinct  towards  the  two  extremities  of  the  range.  In 
crossing  the  ridge  transversely,  the  different  parallel  lines  of 
elevations,  will  be  found  occupied  by  Trap  of  different  varieties. 
A  transverse  section,  near  the  middle  of  its  Westesn  front, 
will  exhibit  this  arrangement,  which  will  also  apply,  to  some 
extent,  to  most  other  Trap  ridges.    Along  the  West  side  of  tho 
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ridge  extends  a  band  of  fine-crrained,  dark  grey,  very  prismatic 
Trap,  which,  at  the  point  selected,  also  includes  a  lighter  grey 
less  fine-grained  variety,  cleaving  in  broad  flat  plates,  by  longi- 
tadinal  vertical  cleavages,  and  abounding  in  iron  pyrites. 
Farther  East  is  a  band  of  coarser  grained  crystalline  Trap, 
breaking  in  large  square  blocks,  as  is  usual  in  the  central  part 
of  the  larger  Trap  ridges.  Still  farther  East,  we  find  a  similar 
Trap,  in  smaller,  less  regular  fragments  ;  then  a  lighter  green 
snb-amygdaloidal  Trap,  in  irregular  flat  fragments ;  then  a  simi* 
lar  variety,  more  vesicular;  then  an  iron-shot  amygdaloid, 
breaking  in  concentrically  scaling  balls,  and  at  last,  a  soft  light 
green,  small  fragmentary  amygdaloid,  more  or  less  vesicular, 
extending  there  to  the  base  of  the  Eastern  declivity,  and  over- 
laid by  a  friable  red  shale.  The  finegrained  prismatic  Trap, 
on  the  West  side  of  the  range,  often  presents  very  complete 
prismatic  forms,  from  trihedral  to  hexahedral,  usually  long  and 
Blender,  and  occasionally  pointed,  particularly  the  trihedral. 

The  present  main  curve,  like  the  preceding,  is  accompanied 
by  a  corresponding  system  of  anterior  and  posterior  curves, 
less  complete,  however,  and  proportionally  less  extensive.  Of 
these  the  posterior,  as  in  the  preceding  sptem,  are  more  exact- 
ly conformable,  in  their  outline,  to  the  main  curve.  They 
form  only  one  range,  consisting  of  two  distinct  curves,  corres- 
ponding to  the  two  leading  curves  of  the  main  range,  in  the 
same  general  line  of  direction,  but  separated  by  a  wide  inter- 
val of  sandstone.  These,  like  the  main  range,  begin  and  ter- 
minate, on  the  immediate  Eastern  border  of  the  Secondary-, 
and  recede  from  it  in  like  manner,  but  to  a  comparatively  less 
distance. 

(P.  1.)  The  Southern  of  these  posterior  ranges  forms  a  well 
marked  curve,  of  moderate  extent.  South  of  North  Guilford 
meeting-house,  with  three  or  four  subordinate  curves,  marked 
by  transverse  depressions.  It  commences,  on  the  S.  W.,  in  a 
low  point  on  the  Eastern  border  of  the  Secondary,  and  ter- 
minates, on  the  N.  East,  in  a  bluff  overhanging  the  valley  of 
Goiifoffd  riveri  there  separating  the  Secondary  from  the  Prima- 
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ry.  It  is  accompanied,  particularly  on  the  North,  by  a  paral- 
lel range  of  coarse  sandstone,  presenting  a  series  of  elevations 
conformable  to  those  of  the  Trap.  The  Trap  of  this  range  is 
generally  rather  fine-grained,  greenish,  sub-amygdaloidal,  with 
peculiar  light  green  chloritic  seams,  and  with  occasional  small 
veins  or  seams  of  a  red  jaspoid  substance.  The  Trap  dike, 
traversing  the  adjoining  part  of  the  Eastern  Primary,  presents 
a  curve,  opposite  this  posterior  range,  apparently  completing  its 
curvature,  in  a  similar  manner  to  that  already  noticed  in  con« 
nexion  with  the  first  main  curve  (E.  I.)  The  points  of  the  two 
curves  are  nearly  directly  opposite  each  other ;  those  of  the 
dike  curve  bearing  about  S.  E.  from  those  of  the  present  pos- 
terior range. 

(P.  2.)  The  Northern  Posterior  range  forms  a  more  eleva- 
ted ridge,  called  Quonipaug  Mt.,  nearly  of  equal  elevation,  in 
its  more  Northern  part,  with  the  main  curve  (Toket  Mt.)  It 
commences,  on  the  S.  W.,  on  the  West  side  of  the  valley,  there 
separating  the  Secondary  from  the  Primary,  in  a  small  detach- 
ed ridge  of  amygdaloid,  crossing  the  West  branch  of  Guilford 
river,  at  the  point  where  it  issues  from  the  Secondary.  This 
ridge  is  bordered,  particularly  at  its  S.  point,  where  it  ap- 
proaches nearest  the  frontier  of  the  Secondary,  by  a  very 
coarse  Conglomerate,  formed  of  angular  fragments  of  Primary 
rocks,  which  can  generally  be  easily  traced  to  the  adjoining 
Primary  ranges  (B3 — 2,)  slightly  cemented,  and  stained  of  a 
bright  red,  as  if  they  had  been  subjected  to  strong  igneous  ac- 
tion. Receding  East,  across  a  ridge  of  sandstone,  the  maia 
curve  of  the  range  commences  in  a  low  point  adjoining  the 
valley,  above  mentioned,  whence  it  rises  rapidly  Northward  to 
the  high  ridge,  already  noticed ;  narrow  and  more  broken,  to- 
wards the  South,  but  with  a  broad  tabular  summit,  like  that  of 
the  main  curve,  towards  the  North,  particularly  after  its  bend 
Eastward.  This  ridge  terminates,  on  the  N.  East,  in  a  high 
bluff  point  (S.  by  W.  of  Bluff  Head,)  overhanging  Quonipaug 
Pond,  on  the  West.  The  excavation  of  the  Guilford  and  Dur- 
ham Turnpike  along  this  declivityj  exhibits  the  Trap  at  ite 
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termination,  as  a  dike,  bordered  by  the  same  coarse  red-stained 
eonglomerate,  observed  at  the  Sonthem  extremity  of  tHe  range. 
This  range,  like  the  preceding,  is  bordered,  particularly  on  the 
West,  by  lower  ridges  of  sandstone,  conforming  to  it,  in  their 
curvature.  The  Trap  dike,  in  the  adjoining  Eastern  Primarfi 
also  presents  an  apparently  complementary  curve,  opposite  the 
jN^sent  posterior  range,  similar  to  that  opposite  the  preceding. 
These  two  curves,  in  the  dike,  are  subordinate  portions  of  a 
larger  curve,  extending  from  the  N.  E.  point  of  that  already 
iloticed  as  corresponding  to  the  first  main  curve  (E.  I,)  to  the 
N.  E.  point  of  the  one  just  referred  to  as  corresponding  to  the 
present  posterior  range.  This  larger  curve  of  the  dike  may  be 
regarded  as  corresponding,  in  like  manner,  to  the  present  main 
curve  (B.  11.) 

The  posterior  ranges  of  the  present  system  conform,  in  their 
general  outline,  to  the  two  leading  curves  of  the  main  range, 
but  are  situated  more  remotely  from  it,  than  the  corresponding 
Western  posterior  range  of  (E.I)  from  its  main  range,  and 
perhaps  from  that  circumstance,  do  not  present  the  continuous 
curve  of  the  latter.  Their  situation,  too,  in  the  vicinity  of  the 
Primary,  has  prevented  the  development  of  a  posterior  range, 
corresponding  to  the  Eastern  posterior  range  of  the  first  main 
curve,  and  complementary  of  their  curvature.  The  opposite 
curves  of  the  Primary  dike,  as  already  observed,  stand  to  them 
in  this  relation. 

The  Anterior  lateral  ranges  of  the  present  system  corres- 
pond less  perfectly,  in  their  outline  and  arrangement,  with 
the  main  curve,  than  the  posterior  ranges;  being  disturbed,  at 
their  two  extremities,  by  the  intrusion  of  the  adjoining  sys- 
tems, namely,  those  of  the  first  and  third  main  curves.  They 
may  be  classed  under  two  leading  ranges,  viz.,  an  Exterior 
(Western,)  and  an  Interior  (Eastern)  range.  The  Interior 
range  conforms  more  exactly,  in  its  outline,  to  the  main  curve, 
and  like  that  consists  of  two  leading  subordinate  curves,  cor- 
responding to  the  two  leading  curves  of  the  latter,  but  like  the 
two  posterior  ranges,  separated  by  a  wide  interval,  caused  by  the 
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intrnsion  of  the  South  point  of  the  third  main  curve  (at  Paug 
Mountain.)  The  Exterior  range  is  not,  like  the  exterior  ranges 
of  the  first  main  curve,  conformable  in  its  course  to  the  main 
range,  but  forms  an  independent  curve,  commencing  opposite 
the  middle  point  of  the  Southern  curve  of  the  latter,  and  ter- 
minating in  front  of  the  Southern  part  of  the  third  main 
curve,  thus  forming,  as  it  were,  a  connecting  link  between  the 
systems  belonging  to  the  second  and  third  main  curves. 

(A.  1  S.)  The  Southern  curve  of  the  Interior  range  commen- 
ces on  the  S.,  in  a  detached  elevation,  rising  nearly  in  the  centre 
of  the  Foxon  basin,  and  ranging  W.  N.  W.,  nearly  in  the 
line  of  the  most  Southern  portion  of  the  main  curve  continued. 
This  elevation,  at  its  S.  E.  point,  consists  of  a  soft,  very 
porous  amygdaloid,  but  along  its  summit,  it  presents  a  range 
of  the  common  crystalline  Trap.  It  is  continued  N.  Westerly, 
across  Farm  river,  in  a  line  of  low  swells,  partly  covered  by 
diluvium,  and  partly  exposing  a  peculiar  dark  green  Trap 
conglomerate,  accompanied  with  beds  or  dikes  of  amygdaloid 
and  fine-grained  small  prismatic  Trap.  At  a  point  nearly 
North  of  the  N.  E.  point  of  (A.  1)  of  the  preceding  system, 
this  range  rises  abruptly  in  a  ridge,  extending  North,  parallel  to 
the  main  range  of  Toket  Mountain,  nearly  to  the  middle  point 
of  the  West  front  of  the  latter ;  consisting  chiefly  of  a  coarse 
greenish  Trap  conglomerate,  usually  very  ferruginous,  with 
beds  or  dikes,  along  its  West  front,  of  fine-grained  small  pris- 
matic Trap,  and  porous  amygdaloid,  and  along  its  Eastern  de- 
clivity, of  a  peculiar  ferruginous  amygdaloidal  conglomerate. 
Bog  iron  was  formerly  dug  in  a  swamp.  East  of  this  ridge,  in 
the  Foxon  basin,  probably  derived  from  its  ferruginous  con- 
glomerates. This  ridge,  near  its  middle  point,  advances  West, 
to  nearly  twice  its  former  width,  presenting  a  broad  tabular 
summit,  sloping  North  to  its  termination.  On  the  middle  of 
this  summit  extends  a  range  of  dark  grey  very  hard  Trap,  and 
in  a  line  from  it  South,  in  a  low  anterior  terrace,  a  range  of 
similar  Trap,  in  a  part  of  its  course,  obviously  a  dike,  bordered, 
both  East  and  West,  by  a  coarse  red  sandstone,  is  continued 
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Southward,  nearly  to  the  South  point  of  the  present  ridge. 
The  West  front  of  this  ridge,  after  its  advance  Westward,  is 
occupied  by  a  very  ferruginous  fragmentary  Trap,  like  that 
farther  South.  la  advance  of  the  South  point  of  the  anterior 
terrace  of  Trap,  just  noticed,  and  extending  somewhat  farther 
South,  rises  an  isolated  short  ridge  of  Trap,  similar  to  that  of 
the  terrace,  from  the  North  point  of  which  a  lower  ridge  of 
sandstone  extends  Northward,  nearly  to  a  line  with  the  advance 
of  the  main  ridge  of  the  present  range,  Westward.  West  of  the 
S.  W.  point  of  this  advance,  the  Trap  of  the  present  range  ad* 
vances  still  abruptly  West,  in  two  detached  elevations,  by  the 
N.  point  of  the  sandstone  ridge,  last  noticed,  and  then  extends 
North  in  a  line  of  short  detached  ridges,  soon  bearing  N.  N.  E. 
in  receding  order,  to  the  South  point  of  a  high  ridge  N.  N.  W. 
of  the  North  point  of  the  preceding  main  ridge.  This  ridge 
extends  North  in  the  same  line  as  the  preceding,  parallel  to  the 
main  range  of  Toket  Mountain,  and  is  composed  chiefly  of  a 
coarse  red  sandstone,  with  a  ferruginous  amygdaloidal  con- 
glomerate on  its  Eastern  declivity,  similar  to  that  on  the  ridge 
further  South.  At  its  S.  W.  termination  is  a  point  of  Trap,  in 
the  line  of  the  range,  farther  South,  and  from  this  a  line  of 
indurated  sandstone  is  continued  along  the  West  side  of  its 
summit,  to  a  low  point  of  Trap  near  its  Northern  extremity. 
In  front  of  this  ridge,  on  a  lower  terrace,  is  a  small  range  of 
Trap,  commencing  near  the  point  of  Trap,  at  its  Southern  ter- 
mination, in  advancing  order,  and  forming  a  strongly  marked 
curve  towards  the  North.  From  the  N.  W.  point  of  this 
latter  range,  a  line  of  low  elevations  of  Trap  extends  N.  W.  in 
advancing  order,  to  the  South  point  of  the  Exterior  Anterior 
range,  connecting  it  with  the  Interior  range,  in  nearly  the 
same  manner  as  the  anterior  subordinate  range  of  the  North- 
ern section  of  (A  3)  of  the  preceding  system,  is  connected  with 
its  main  range. 

The  line  of  the  Interior  range  is  continued  farther  North, 
by  a  wide  ridge  of  Sandstone,  extending  North  to  a  point 
Bearly  West  of  Northfbrd  meeting-house.    Along  the  West 
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side  of  its  Southern  portion,  a  range  of  greenish  Trap  congtorth 
erate  is  observed  in  detached  points,  North  of  which  the  ridge 
advances  West,  South  of  the  Middletown  Turnpike,  to  a  point 
of  similar  Trap  conglomerate,  including  a  central  bed  or  dike 
of  fine-grained  small  prismatic  Trap.  North  of  the  Turnpike, 
in  a  line  intermediate  between  the  two  Trap  conglomerate 
ranges,  farther  South,  rises  a  higher  summit  of  a  coarse  light 
reddish  grey  sandstone,  including  two  parallel  dike-like  ran- 
ges of  small  prismatic  Trap,  extending  nearly  to  the  North 
point  of  the  ridge,  above  referred  to.  In  a  line  N.  N.  E.  from 
the  last  mentioned  ridge,  in  receding  order,  rises  another  still 
wider  ridge  of  Sandstone,  North  of  Northford  meeting-house, 
along  the  West  side  of  which  extends  a  small  dike-like  range 
of  Trap  (t,)  nearly  in  the  line  of  those  last  noticed,  and  con- 
nected, towards  the  North,  with  the  Northern  part  of  the  Ex- 
terior range,  as  will  be  afterwards  explained.  The  Interior 
range  is  properly  continued  in  a  short,  but  remarkable  curve 
of  Trap,  rising  in  a  detached  ridge  in  the  valley  of  Farm  river, 
at  a  point  W.  N.  W.  of  the  South  point  of  the  appended  ridge, 
in  the  range  of  Toket  Mountain,  at  its  bend  Eastward.  From 
this  point  this  latter  curve  advances  N.  W.  to  the  S.  E.  point 
of  the  sandstone  ridge,  last  mentioned,  where  it  extends  along 
the  West  side  of  the  Middletown  Turnpike,  in  the  form  of  a 
dike  in  the  sandstone.  It  then  recedes  East,  and  extends  along 
the  East  bank  of  Farm  river,  running  out  in  a  low  swell  of 
indurated  sandstone,  bending  East,  conformably  to  the  curve 
of  the  main  range  (Toket  Mountain.) 

This  Southern  section  of  the  Interior  range  presents,  on  the 
whole,  a  curve  conformable  to  the  Southern  curve  of  the  main 
range,  extending  Northerly,  for  the  greater  part  of  its  distance,  in 
a  ridge  parallel  to  the  Western  front  of  that  curve,  but  receding 
more  abruptly  at  its  two  extremities.  This  recession,  at  its 
Southern  extremity,  is  apparently  caused  by  the  repelling  force 
of  the  main  and  anterior  ranges  of  the  preceding  system,  as 
will  be  seen  by  a  reference  to  the  map  accompanying  this  re- 
port, where  the  couxse  of  the  different  ranges,  if  unobstructed, 
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18  repiesented  by  dotted  lines.  Its  abrupt  recession  at  ks  N. 
point  is  caused  apparently  by  the  dike-like  range  (t,)  (connect- 
ed with  the  Exterior  range,)  which  conforms  in  its  direction  to 
the  main  curve  of  the  third  sjrstenL 

.  This  Southern  section  is  particularly  characterized  by  the 
predominance  of  Trap  conglomerate  in  its  Southern  portion, 
especially  in  the  most  Southern  of  its  three  main  ridges,  and 
by  the  involution  of  the  Trap  in  sandstone,  in  its  Northern  por- 
tion, except  in  the  detached  range  at  its  N.  E*  extremity.  A 
range  of  crystalline  Trap  may  be  traced  through  its  Southern 
portion,  as  already  detailed,  but  this  is  apparently  directed 
N.  W.  to  the  South  point  of  the  Exterior  range. 

(A.  I'N.)  The  Northern  curve  of  the  Interior  range,  forms 
a  low  ridge,  or  terrace,  very  exactly  parallel  to  the  Northern 
curve  of  the  main  range  (Toket  Mountain.)  It  consists  almost 
entirely  of  the  peculiar  light  blue  felspathic  amygdaloid, 
already  noticed,  more  or  less  vesicular,  very  ferruginous,  and 
usually  breaking  in  flat  tile-like  fragments.  It  conunences  on 
the  S.  W.  in  a  more  elevated  point,  nearly  covered  with  dilu- 
vium, the  amygdaloid  being  observed  only  on  its  Northern 
declivity.  On  its  summit,  towards  the  North,  is  situated 
Elliott's  Limestone  quarry,  in  a  bed  of  light  grey  compact 
fetid  limestone,  usually  breaking  in  small  prismatic  fragments. 
This  limestone,  as  has  already  been  observed,  is  apparently 
situated  immediately  on  the  back  of  the  amygdaloid,  and  is 
partly  impure,  as  if  blended  with  the  latter,  and  then  more  or 
less  ferruginous.  A  deep  valley  crosses  the  ridge,  just  North 
of  the  quarry,  on  the  North  side  of  which  I  observed  a  thin 
bed  of  similar  limestone  distinctly  included  in  tlie  amygdaloid. 
Farther  E.,  this  anterior  curve  rather  forms  a  terrace,  fronting 
the  main  range  of  Toket  Mountain,  than  a  distinct  ridge,  and 
may  be  traced  East  to  the  valley  separating  the  Secondary 
from  the  Primary,  at  a  point  North  of  Bluff  Head.  In  the 
more  Eastern  part  of  it,  it  is  partly  composed  of  a  ferruginous 
amygdaloidal  conglomerate,  similar  to  that  on  the  East  side  of 
the  Southern  section  of  the  present  range,  already  noticed. 
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This  anterior  curve  is  separated  from  the  main  range,  by  a 
band  of  friable  red  shale,  with  beds  of  a  light  grey  sandstone, 
and  also  including,  in  its  S.  W.  part,  near  Elliott's  quarry,  a 
bed  of  bituminous  shale,  with  thin  layers  of  bituminous  lime- 
stone, and  in  its  Eastern  part,  N.  W.  of  Bluff  Head,  seams  of 
a  peculiar  indurated  bitumen.  An  interval  of  considerable 
extent  occurs  between  the  Northern  and  Southern  sections  of 
the  Interior  range,  in  which  no  trap  has  been  observed ;  the 
range  being  apparently  interrupted  by  the  intrusion  of  the 
South  point  of  the  third  main  curve,  opposite  the  angle  formed 
by  the  junction  of  the  two  leading  curves  of  the  present  main 
range. 

(A.  2.)  The  Exterior  (Western)  Anterior  range,  as  already  ob- 
served, may  be  regarded  as  forming  a  connecting  link  between 
the  second  and  third  systems  of  the  Eastern  line  of  elevation. 
Indeed,  it  is  connected,  in  a  continuous  range,  with  a  ridge  of 
Trap  distinctly  anterior  to  the  main  curve  of  the  third  system, 
as  will  be  afterwards  explained.  This  range  commences,  on 
the  South,  on  the  W.  side  of  the  Middlctown  Turnpike,  nearly 
on  the  line  of  North  Haven  and  Northford.  It  there  forms  a 
short  strongly  marked  curve,  convex  to  the  South,  with  which 
the  advancing  series  of  elevations,  noticed  in  connexion  with 
the  Southern  section  of  the  Interior  range,  conmiunicates  near 
its  Eastern  termination.  The  last  of  these  elevations  crosses 
the  Turnpike  as  a  dike,  and  rising  West  of  the  road,  curves 
North  against  the  front  of  the  present  range.  At  this  point,  in 
the  direct  line  of  the  Trap  of  this  range,  there  is  an  interrup- 
tion in  its  course,  the  interval  being  occupied  by  indurated 
sandstone,  while  the  Trap  extends  behind  the  latter,  in  a  line 
posterior  to  the  general  line  of  its  course.  ,  Similar  displace- 
ments occur  in  other  parts  of  the  Trap  system,  but  none  more 
striking  or  interesting  than  the  present  At  the  West  end  of 
the  curve,  just  noticed,  the  range  bears  around  rather  abniptly 
North,  and  is  soon  interrupted  by  the  passage  of  a  stream 
(Muddy  Brook,)  flowing  in  the  immediate  vicinity  of  this  and 
the  connected  range  of  the  tbhrd  83rsteiD,  nearly  jfrom  its  source. 
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Farther  North,  the  present  range  extends  in  a  long  slightly  in- 
terrupted ridge,  along  the  W.  side  of  the  valley  of  the  stream, 
just  noticed,  towards  which  it  presents  an  abrupt  declivity, 
while  on  the  opposite  (West)  side  it  is  bordered  by  a  parallel 
ridge  of  sandstone.  The  dike  character  of  this  ridge  is  dis- 
tinctly obvious,  in  diiSferent  parts  of  its  course,  particularly  at 
the  passage  of  the  road  from  North  Haven  to  Northford.  At 
the  North  end  of  this  ridge,  the  present  range  is  more  inter- 
rupted, bearing  abruptly  East,  across  the  stream,  above  men- 
tioned, and  terminating  in  a  singular  detached  and  abrupt  ele- 
vation, rising  in  the  middle  of  the  valley  of  the  latter.  The 
range,  thus  far,  forms  a  curve,  strongly  marked  at  its  two  ex- 
tremities, and  but  slightly  so  in  its  middle  portion  ;  commen- 
cing nearly  opposite  the  slight  recession  in  the  West  front  of 
the  second  main  range  (Toket  Mountain,)  and  terminating 
nearly  W.  of  the  S.  point  of  the  third  main  curve.  Its  gene- 
ral direction  is  nearly  parallel  to  that  of  the  Western  front  of 
the  main  range. 

Farther  N.  the  present  range  is  continued  in  two  high  de- 
tached ridges,  forming  a  shorter  but  more  strongly  marked 
curve,  commencing  somewhat  in  advance  of  the  detached  ele- 
vation, just  noticed,  and  meeting,  at  its  N.  E.  point,  the  dike- 
like range  (t,)  already  noticed  as  extending  N.  in  the  line  of 
the  Southern  section  of  the  Interior  range,  along  the  W.  side 
of  the  Sandstone  ridge,  N.  of  Northford  meeting-house.  This 
latter  range  (t)  rarely  rises  much  above  the  surface,  and  presents 
usually  the  distinct  form  of  a  dike,  bordered  by  indurated  sand- 
stone. Just  North  of  the  road  leading  from  Northford  meeting- 
house to  Wallingford,  this  range  divaricates,  sending  off  a 
branch  to  the  N.  W.,  which  passes  into  the  S.  point  of  the 
Northern  curve  of  the  Exterior  range,  last  described,  just  N. 
of  the  singular  detached  summit,  at  the  N.  point  of  the  South- 
ern curve  of  the  same  range.  This  branch  consists  of  a  series 
of  short  elevations  (hummocks)  of  more  or  less  indurated 
sandstone,  succeeding  each  other  in  apparently  irregular  or- 
der, but  with  a  general  advance  to  the  West    Singular  varie- 
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ties  of  amygdaloid  and  green  wacky  Trap,  as  well  as  of  Trap 
conglomerate,  may  be  observed  in  connexion  with  this  range. 
In  some  instances,  the  Trap  appears  in  small  rounded  eleva- 
tions, as  if  it  had  issued  through  a  circular  orifice.  This  branch 
uniting  with  the  Northern  curve,  above  noticed,  serves  to  ren- 
der its  curve  more  complete.  This  Northern  curve,  thus 
formed,  might  be  regarded  as  corresponding  to  the  Northern 
curve  of  the  main  range  of  the  present  system.  The  Eastern 
branch  of  (t)  first  recedes  slightly,  in  similar  short  elevations, 
to  the  S.  point  of  a  high  ridge,  along  the  summit  of  which  it 
is  continued  Northward,  descending  rapidly,  at  the  N.  point  of 
the  same,  to  the  stream  above  mentioned,  in  the  vicinity  of 
which  the  Trap  appears  distinctly  as  a  dike.  Farther  N.,  this 
branch  of  the  range  rises  to  a  long  straight  slightly  interrupted 
ridge  of  Trap,  abrupt  on  both  sides,  and  terminating  on  the 
N.  nearly  E.  of  the  N.  point  of  the  Northern  curve  of  the  Ex- 
terior range,  above  noticed.  An  elevation  of  Trap  rises  be- 
tween the  points  of  these  two  ranges,  from  which  a  range  ex- 
tends N.  nearly  in  the  line  of  the  Eastern  branch,  above  men- 
tioned, in  a  series  of  detached  elevations,  curving  E.,  towards 
the  N.,  till  it  meets  the  S.  W.  point  of  an  anterior  range  of  the 
third  system,  to  be  hereafter  noticed.  The  range,  last  de- 
scribed, taken  in  connexion  with  the  range  continued  South  to- 
wards Northford,  forms  an  extended  curve,  slightly  marked, 
except  at  its  Northern  extremity,  and  parallel  to  the  most 
Southern  section  of  the  third  main  curve,  to  which  it  may  be 
regarded  as  corresponding.  It  terminates  on  the  North,  nearly 
W.  of  the  North  point  of  the  sam^  section  of  the  third  main 
curve.  The  Southern  portion  of  the  same  Eastern  range,  by 
the  slight  flexure  Eastward  at  the  commencement  of  the  East- 
ern branch,  may  also  be  regarded  as  a  curve,  (parallel  and  in- 
terior to  the  most  Southern  curve  of  the  Exterior  range,)  from 
the  N.  W.  point  of  which  the  Northern  curve  of  the  latter 
range  is  projected  in  advancing  order.  If  we  regard  this  East- 
ern range  as  a  continuation  of  the  Interior  range,  farther  S.,  in 
the  line  of  which  it  is  extCAded,  the  Southern  and  Northern 


'• 


M8 

carves  of  the  Exterior  range  will  be  in  the  same  relation  to 
the  whole  Interior  range,  thus  formed,  as  the  two  anterior 
ridges,  subordinate  to  the  Western  Anterior  range,  in  the  pre- 
ceding system,  to  their  main  range;  the  connecting  links 
uniting  them  with  it,  also  corresponding  to  the  links  uniting 
tfie  latter  to  their  main  range. 

The  Trap  of  the  di&rent  members  of  the  Exterior  range  is 
generally  fine-grained  and  rather  small  fragmentary,  or  sub- 
amygdaloidal,  and  is  often  very  ferruginous,  particularly  in  the 
Northern  curve  of  the  Western  section  of  the  range,  the  sur- 
faoe  of  the  ledges  being  there  often  highly  rusted,  like  the  sur- 
ftice  of  Trap  ledges  freshly  exposed  by  quarrying.  At  the  S. 
point  of  the  first  considerable  elevation  in  the  same  Northern 
curve,  occurs  a  variety  of  fine-grained  Trap,  divided  by  verti- 
cal cleavages,  into  thin  tiie-like,  very  even  fragments. 

(E.  IIL)  The  Third  Main  Curve,  as  has  already  been  ob- 
served in  the  general  remarks  on  the  Trap  system,  extends 
from  the  South  point  of  Pang  Mountain,  W.  of  the  West  front 
of  the  Northern  curve  of  the  preceding  main  range  (E.  II.,)  to 
a  point  near  the  W.  bank  of  the  0>nnecticut,  near  the  line  of 
Wethersfield  and  Middletown.  It  is  included,  however,  within 
the  main  Eastern  line  of  elevation,  only  to  the  N.  point  of  Lam- 
entation Mountain,  beyond  which  it  presents  a  series  of  rida^es 
of  comparatively  small  elevation.  From  its  S.  point,  it  extends 
nearly  North,  in  the  high  Trap  range.  East  of  Wallingford  and 
Meriden,  to  the  N.  point  of  the  most  elevated  summit  of  the 
range,  called  Middletown  Mountain,  or  Higby's  Hill.  It  then 
advances  abruptly  West,  to  Lamentation  Mountain,  at  a  point 
£.  by  N.  of  the  S.  point  of  the  fourth  main  curve,  at  the  Hang- 
ing Hills.  From  that  point,  it  is  continued  N.  N.  E.  in  the 
high  ridge  of  Lamentation  Mountain,  and  farther  North,  in  a 
low  ridge,  in  advancing  order,  extending  in  the  same  N.  N.  E. 
direction,  nearly  to  the  Mattabesick.  It  then  bends  abruptly  E., 
in  which  direction  it  is  continued  to  its  N.  Eastern  termination, 
in  a  series  of  low  ciirvilinear  ridges,  generally  more  strongly 
marked  in  their  outlinci  than  the  higher  ridges  in  the  Southern 
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part  of  the  range.  The  high  range,  E.  of  Walhngford  and  Meri- 
den,  presents  a  series  of  ridges,  with  a  curvature  more  strongly 
marked  towards  the  S.,  and  slightly  so  towards  the  N. ;  sepa- 
rated from  each  other  by  transverse  depressions  or  valleys,  more 
deeply  intersecting  the  range  towards  the  S.  The  range  near 
its  middle  point  is  crossed  by  a  valley,  cleft  quite  to  its  base,  at 
the  road  from  Wallingford  to  Middletown.  This  valley  crossses 
the  range  nearly  directly  East  and  West,  with  a  slight  devia- 
tion to  the  South,  the  ridge  North  of  it,  succeeding  that  South, 
in  very  slightly  receding  order.  This  valley  may  be  regarded 
as  dividing  the  range  into  two  leading  subordinate  curves,  the 
Southern  of  which  is  formed  of  two  still  more  subordinate  sec^ 
tions.  The  Northern  of  these  succeeds  the  Southern,  in  dis- 
tinctly advancing  order,  and  is  separated  from  it  by  a  narrow 
valley,  crossing  the  range  obliquely  N.  E.  This  Northern 
section  presents  also  three  similar  subdivisions,  succeeding  each 
other,  in  continued,  but  trery^ghtly  advancing  order.  The 
range,  throughout  its  whole  extent,  presents  a  high  mural 
front  to  the  West,  with  generally  a  steep  declivity  to  the  East, 
but  with  occasional  lower  mural  faces  in  the  latter  direction. 
Beginning  at  the  S.  point,  the  different  sections  of  the  range 
may  be  separately  considered. 

1.  The  First  Section  (Pang  Mountain,)  commences  at  a  point 
nearly  opposite  the  middle  of  the  West  front  of  the  Northern 
curve  of  Toket  Mountain  (E.  II,)  and  extends  North,  rising  in 
a  high  mural  front  directly  from  the  East  side  of  Paug  (Pis- 
tipaug)  Pond.  It  meets  the  S.  E.  point  of  the  second  section, 
at  the  North  end  of  the  pond,  and  is  separated  from  it  only  by 
a  narrow  pass,  opening  N.  Easterly.  It  then  curves  around 
rather  abruptly  to  the  E.  N.  E.,  in  which  direction  it  is  con- 
tinued to  the  West  side  of  the  Middletown  Turnpike,  termin- 
ating in  a  low  detached  elevation,  adjoining  that  road  on  the 
West.  This  section  thus  presents  a  strongly  marked  curva- 
ture, corresponding  nearly  in  its  range  to  the  Northern  curve 
of  the  preceding  main  range  (E.  II.)  It  might  thus  be  re- 
garded as  an  appendage  of  the  preceding  systenii  did  not  its 
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in  the  map  accompanying  this  report.  The  Trap  of  this 
group  usually  traverses  a  coarse  conglomerate,  formed  of  an- 
gular fragments  of  Primary  rocks,  generally  from  the  adjoin* 
ing  Primary  ranges  (B  3 — 2,)  which  in  the  vicinity  of  the 
Trap,  resembles  the  indurated  variety,  noticed  in  connex- 
ion with  the  two  extremities  of  the  Northern  posterior  range 
of(E.  II.) 

(P.  2.)  The  Second  (Northern)  Section  forms  a  long  narrow 
range,  similar  to  the  corresponding  portion  of  the  main  range, 
namely,  that  from  the  S.  point  of  the  second  section  of  the  lat- 
ter, Northwards.  It  presents  two  distinct  curves,  or  subordin- 
ate ranges,  of  which  the  Southern  is  very  strongly  marked,  re- 
sembling, in  that  respect,  the  two  first  main  curves  (£.  I — II.) 
The  Northern  is  more  like  the  main  range,  in  its  outline. 
The  Southern  of  these  curves,  or  ranges,  commences  on  the 
West  side  of  the  valley,  separating  the  Secondary  from  the  Pri- 
mary, opposite  the  point  where  the  latter  makes  a  considerable 
recession  to  the  East,  S.  of  Durham  village,  and  at  a  point  N. 
N.  E.  from  the  N.  E.  point  of  the  group  (P.  1.)  It  at  first 
forms  a  strongly  marked  curve,  convex  to  the  South,  fronting 
the  group  (P.  1,)  and  surrounding  the  basin  of  the  Aramamit 
(Durham  meadows,)  on  the  South.  It  extends  thus  West  to 
the  Middletown  Turnpike,  where  it  appears  as  a  highly  in- 
clined dike,  overlaid  by  sandstone.  It  then  advances  S.  W.  to 
a  bold  point.  West  of  the  Turnpike,^d  N.  E.  from  the  N.  E. 
point  of  the  range  of  Paug  Mt.,  where  it  bends  abruptly  North. 
In  front  of  this  Southern  part  of  the  range,  a  parallel  small 
range  of  Trap  (t,)  chiefly  amygdaloidal,  but  with  a  ledge  of 
crystalline  Trap  at  its  S.  E.  point,  extends  nearly  E. — W. 
along  the  summit  of  a  high  ridge,  with  an  obvious  curve,  con- 
vex to  the  South,  thus  indicating  its  connexion  with  the  pres- 
ent posterior  range,  and  terminates,  on  the  West,  nearly  East 
of  the  N.  E.  point  of  Paug  Mt.  The  present  range,  after  its 
bend  North,  is  continued  in  a  series  of  ridges,  more  or  less  in- 
terrupted, in  advancing  order,  towards  the  South,  and  in  re- 
jcedxng  order,  towards  the  North,  in  a  general  Northern  direc- 
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range,)  extends  from  the  central  pass  (at  the  Middletown  road,) 
to  a  higher  depression,  crossing  the  range  N.  Easterly,  (as  in 
those  connected  with  the  Southern  half  of  the  range,)  at  the 
Meriden  and  Middletown  Turnpike.  This  section  consists  of 
a  long  ridge  of  nearly  uniform  elevation,  and  of  greater  length 
than  any  other  section  of  the  range,  with  a  distinctly  marked 
curvature,  particularly  at  its  Southern  extremity.  It  there 
advances  quite  abruptly  on  the  North  side  of  the  central  pass, 
to  a  point  rather  farther  West  than  the  West  front  of  the  range 
farther  South,  when  it  extends  North,  receding  abruptly  near 
its  Northern  termination,  and  thus  forming  a  basin  occupied 
by  Black  Pond.  It  recedes,  at  its  North  point,  behind  the 
Fourth  section,  running  out  in  a  low  point.  North  of  the  Mer- 
iden Turnpike.  It  is  bordered  on  the  East  by  an  uninter- 
rupted valley,  distinctly  exhibiting  its  curvature. 

4.  The  Fourth  Section  extends  from  the  pass  at  Black 
Pond,  to  the  North  point  of  the  present  range,  succeeding  the 
former  section  in  slightly  advancing  order.  This  forms  the 
highest  part  of  the  present  range,  and  next  to  Mt.  Tom  and 
the  Hanging  Hills,  the  highest  point  in  the  Trap  System  of 
the  larger  Secondary  formation.  It  presents,  on  its  summit, 
two  distinct  elevations,  with  a  recession  between  them,  indica- 
ting a  small  degree  of  curvature.  Of  these,  the  Northern  is 
the  most  elevated,  and  also  terminates  very  abruptly  towards 
the  North.  On  the  Eastern  declivity  of  this  ridge,  extends 
a  parallel  subordinate  ridge,  commencing  slightly  in  advance 
of  the  North  point  of  the  preceding  section,  and  extending 
nearly  a  mile  farther  North,  than  the  high  front  ridge  just  de- 
scribed. In  its  detached  portion,  towards  the  North,  it  is  com- 
paratively of  little  elevation,  and  is  crossed,  near  its  Northern 
termination,  by  a  small  brook,  precipitated  over  it  in  a  cascade 
resembling  the  falls  of  the  Passaic,  in  miniature. 

The  main  Eastern  line  of  elevation  advances  very  abruptlyi 
from  the  North  point  of  the  high  front  ridge  of  Middletown 
Mountain,  to  the  range  of  Lamentation  Mountain  (5,)  which 
is  separated  from  the  preceding  range  by  a  wide  valley,  open- 
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ing  N.  N.  E.  This  latter  range  (5)  consists  of  two  distinct 
ridges,  succeeding  each  other  in  strongly  marked  advancing 
order,  the  N.  point  of  the  Southern  extending  son>e  distance 
behind  the  Northern,  and  separated  by  a  vulleyi  on  the  sum- 
mit of  the  range.  The  Southern  is  shorter,  and  presents  a 
comparatively  wide  mural  front  to  the  South,  while  the  North* 
ern  forms  a  long  ridge,  with  its  mural  front  to  the  West,  ter- 
minating in  a  bold  point  towards  the  South,  and  running  out 
towards  the  North,  in  low  swells  of  amygdaloid,  overlaid  on 
the  East  by  the  shale  of  that  portion  of  the  Secondary.  The 
direction  of  this  range  is  more  N.  Easterly  than  that  of  the  pre- 
ceding range,  from  the  recession  of  its  N.  point  from  the  main 
line  of  elevation,  in  the  direction  of  the  Northern  limb  of 
the  present  main  curve.  The  remaining  portion  of  the  pres- 
ent main  range,  as  already  observed,  is  withdrawn  from  the 
main  line  of  elevation,  and  is  composed  of  a  series  of  compar- 
atively low  ridges.  These  have  such  intimate  relations  with 
the  posterior  ranges  of  the  present  system,  that  they  will  bo 
most  distinctly  presented  in  connexion  with  the  latter. 

The  Posterior  ranges  may  be  arranged  in  two  sections,  one 
of  which  may  be  considered  as  an  appendage  of  the  more 
strongly  curved  ridge  of  Paug  Mountain,  and  the  other  as 
posterior  to  the  remaining  portion  of  the  main  range. 

(P.  1.)  The  First  Section  forms  a  remarkable  group  of  small, 
but  usually  very  strongly  curved  ridges,  occupying  the  inter- 
val between  the  N.  E.  point  of  Paug  Mountain  and  the  N.  E. 
point  of  the  Toket  range,  at  Bluff  Head,  and  immediately  adjoin- 
ing, on  the  East,  the  valley  separating  the  Secondary  from  the 
Primary.  The  arrangement  of  this  group  indicates  its  connex- 
ion with  the  third  system,  rather  than  the  second;  its  curves 
presenting  their  convexity  to  the  West  and  North-West,  rath- 
er than  to  the  N.  E.  and  East,  as  they  should  if  connected 
with  the  latter.  Their  arrcuigeraent,  however,  corresponds 
with  the  curvature  of  Paug  Mountain,  rather  than  with  the 
regular  curvature  of  the  entire  third  main  range,  as  will  be 
perceived  by  reference  to  the  accompanying  map.    This  group 
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presents  two  distinct  ranges,  an  Anterior  (Western,)  and  a 
Posterior  (Eastern,)  which  apparently  coalesce  at  their  North- 
ern extremity.  Of  these,  the  posterior  presents  the  most 
strongly  marked  curvature  in  its  ridges,  particularly  towards 
the  South,  where  they  nearly  form  circles,  enclo^ng  central 
crater-like  hollows.  This  range  is  chiefly  composed  of  atiiyg- 
daloid,  particularly  the  light  blue  felspathic  variety,  noticed 
in  connexion  with  the  Northern  curve  of  the  Interior  anterior 
range  of  the  preceding  system,  which,  as  in  that  instance,  is  usu<> 
ally  highly  ferruginous.  The  Western  range  is  less  strongly 
marked  in  its  curves  than  the  Eastern,  but  still  strikingly  so, 
in  comparison  with  most  other  .Trap  ranges.  Its  Southern 
extremity  forms  a  low  swell  of  the  light  blue  amygdaloid,  just 
noticed,  similar  to  that  of  the  anterior  range  of  Toket  Mountain, 
near  which  it  extends.  The  greater  part  of  the  range  farther 
North  consists  of  crystalline  Trap,  in  larger  blocks,  and  small 
fragmentary  sub-amygdaloidal  Trap,  which  last  is  also  con- 
tinued into  the  Northern  more  anterior  portion  of  the  Eastern 
range.  The  two  ranges  are  thus  in  a  relation  to  each  other, 
in  regard  to  their  composition,  similar  to  that  of  the  anteriot 
and  posterior  portions  of  most  of  the  larger  Trap  range^  a^ 
explained  in  a  cross  section  of  the  Toket  range.  Esieh  of 
these  ranges  is  divided  into  two  sections,  by  a  cross  depression 
on  the  summit  of  the  general  elevation  of  the  group ;  the 
Northern  and  Southern  Sections  in  both  respectively  corresl- 
ponding.  Each  of  the  sections,  in  the  Eastern  range,  consists 
of  two  well-marked  curves,  but  in  the  Western  range,  the 
curvature  of  the  subordinate  members  of  the  two  sections  is 
less  strongly  marked,  each  of  the  sections  forming  but  one  dis- 
tinct curve.  At  the  N.  E.  point  of  its  Southern  curve,  the 
Western  range  presents  two  lines  of  elevation,  so  arranged  as 
to  enclose  an  oval  hollow,  in  a  fnanner  similar  to  that  noticed 
in  the  N.  E.  pan  of  the  first  anterior  range  of  (E.  I.)  The 
arrangement  of  the  different  ridges  in  this  grOup  is  apparently 
more  complex  than  in  any  other  part  of  the  general  Tra^ 
system.    A  more  detailed  view  of  this  arrangement  is  ^veil 
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in  the  map  accompanying  this  report.  The  Trap  of  this 
group  usually  traverses  a  coarse  conglomerate,  formed  of  an- 
gular fragments  of  Primary  rocks,  generally  from  the  adjoin- 
ing Primary  ranges  (B  3—2,)  which  in  the  vicinity  of  the 
Trap,  resembles  the  indurated  variety,  noticed  in  connex- 
ion with  the  two  extremities  of  the  Northern  posterior  range 
of  (E.  II.) 

(P.  2.)  The  Second  (Northern)  Section  forms  a  long  narrow 
range,  similar  to  the  corresponding  portion  of  the  main  range, 
namely,  that  from  the  S.  point  of  the  second  section  of  the  lat- 
ter. Northwards.  It  presents  two  distinct  curves,  or  subordin- 
ate ranges,  of  which  the  Southern  is  very  strongly  marked,  re- 
sembling, in  that  respect,  the  two  first  main  curves  (£.  I — 11.) 
The  Northern  is  more  like  the  main  range,  in  its  outline. 
The  Southern  of  these  curves,  or  ranges,  commences  on  the 
West  side  of  the  valley,  separating  the  Secondary  from  the  Pri- 
mary, opposite  the  point  where  the  latter  makes  a  considerable 
recession  to  the  East,  S.  of  Durham  village,  and  at  a  point  N. 
N.  E.  from  the  N.  E.  point  of  the  group  (P.  1.)  It  at  first 
forms  a  strongly  marked  curve,  convex  to  the  South,  fronting 
the  group  (P.  1,)  and  surrounding  the  basin  of  the  Aramamit 
(Durham  meadows,)  on  the  South.  It  extends  thus  West  to 
the  Middletown  Turnpike,  where  it  appears  as  a  highly  in- 
clined dike,  overlaid  by  sandstone.  It  then  advances  S.  W.  to 
a  bold  point.  West  of  the  Turnpike,^d  N.  E.  from  the  N.  E. 
point  of  the  range  of  Paug  Mt.,  where  it  bends  abruptly  North. 
In  front  of  this  Southern  part  of  the  range,  a  parallel  small 
range  of  Trap  (t,)  chiefly  amygdaloidal,  but  with  a  ledge  of 
crystalline  Trap  at  its  S.  E.  point,  extends  nearly  E. — W, 
along  the  summit  of  a  high  ridge,  with  an  obvious  curve,  con- 
vex to  the  South,  thus  indicating  its  connexion  with  the  pres- 
ent posterior  range,  and  terminates,  on  the  West,  nearly  East 
of  the  N.  E.  point  of  Paug  Mt.  The  present  range,  after  its 
bend  North,  is  continued  in  a  series  of  ridges,  more  or  less  in- 
terrupted, in  advancing  order,  towards  the  South,  and  in  re- 
-ceding order,  towards  the  North,  in  a  general  Northern  direc- 
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tion,  parallel  to  the  main  range,  to  a  small  brook,  S.  W.  of  Mid- 
dlefield  meeting-honse,  soon  after  which  it  curves  rather  ab- 
ruptly East  to  the  Middlefield  Falls,  on  the  Aramamit,  and 
again  bearing  a  short  distance  N.  along  the  course  of  the 
stream,  terminates  against  the  West  side  of  a  high  ridge  of 
sandstone.  The  range,  after  its  bend  Northward,  is  usually  of 
little  elevation,  and  is  occasionally  subordinate  to  higher 
ridges  of  sandstone.  In  some  parts  of  Its  course,  too,  it  is 
much  concealed  by  diluvium.  The  Trap  of  this  Southern 
curve  is  usually  sub-amygdaloidal,  and  more  or  less  vesicular.^ 
Datholite  is  found  in  its  cavities,  particularly  at  Middlefield 
Falls.  In  some  instances,  as  at  the  passage  of  the  small 
stream,  S.  W.  of  Middlefield  meeting-house,  it  is  apparently 
stratified,  being  divided  into  layers,  by  cleavages  parallel  to 
the  underlying  sandstone.  In  the  S.  part  of  the  range,  partic- 
ularly adjoining  the  Middletown  Turnpike,  a  fine-grained| 
small  fragmentary,  very  ferruginous  Trap  predominates.  This 
Southern  range  may  be  considered  as  representing  the  proper 
curvature  of  the  Third  System  more  perfectly  than  the  main 
range,  particularly  on  the  South.  It  terminates,  on  the  North, 
at  a  point  nearly  East  of  the  S.  point  of  Middletown  Mt.,  at 
Black  Pond. 

The  Northern  curve,  or  range,  commences  in  advance  of 
the  N.  E.  point  of.  the  preceding,  with  which,  however,  it  is 
connected  by  a  short  ridge  of  Trap,  bearing  N.  E.  from  a  point 
W.  of  the  Falls,  to  near  its  Southern  extremity.  The  range 
first  bears  N.  Westerly  to  the  Meriden  Turnpike,  and  then 
more  directly  North,  in  a  long  very  even  ridge,  East  of  West- 
field  village,  to  the  S.  side  of  the  valley  of  the  Mattabesick. 
Throughout  this  whole  distance,  it  is  but  slightly  interrupted| 
and  forms  a  broad  ridge  with  a  line  of  ledges  of  crystalline 
Trap,  along  its  W.  front,  and  a  long  slope  of  porous  amygda- 
loid towards  the  East.  In  the  valley  of  the  Mattabesick, 
South  of  that  stream,  is  a  small  appended  ridge  of  Trap,  in 
advancing  order,  and  more  strongly  curved,  marking  apparent- 
ly the  termination  of  the  present  range.    North  of  the  Matta- 
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t^esick,  rises  a  high  broad  rounded  ridge,  with  a  range  of  Trap 
extending  along  its  Southern  and  Western  sides,  and  running 
out  in  a  low  swell  at  its  N.  W.  point.  The  summit  and  N.  E, 
declivity  of  the  ridge  are  apparently  occupied  by  sandstone. 
The  Trap  of  this  ridge  thus  forms  a  strongly  marked  curve, 
fronting  on  the  South,  the  curvature  at  the  N.  point  of  the 
range  S.  of  the  Mattabesick,  the  valley  of  that  stream  crossing 
(he  range  transverse^,  nearly  directly  East  and  West,  This 
cqrve,  appended  to  the  Northern  posterior  range,  approaches, 
on  the  West,  particularly  towards  its  N.  point,  a  range  of  Trap, 
farther  West,  next  to  be  described. 

(P.  3.)  This  range  might  be  regarded  as  a  continuation  of 
U)e  posterior  ridge  of  Middletown  Mt.,  already  noticed  as  ex- 
landing  some  distance  farther  N.  than  the  main  front  ridge  of 
the  same.  After  a  considerable  interval,  receding  across  a  val* 
ley,  opening  N.  W.,  the  range,  now  under  consideration,  com- 
piences  in  the  West  front  of  a  ridge  of  sandstone,  and  soon 
advancing  N.  W.,  is  continued  N.  N.  E.  in  a  series  of  low  de- 
tached ridges,  to  the  Mattabesick.  The  Trap  in  this  part  of 
the  range,  is  chiefly  amygdaloidal.  North  of  the  Mattabesick, 
the  range  occupies  a  wide  ridge,  presenting  two  lines  of  Trap 
ledges,  an  Eastern  and  a  Western,  coalescing  towards  its  N. 
point,  opposite  the  N.  point  of  the  preceding  range,  from 
which  it  is  there  separated  only  by  the  valley  of  a  small  stream 
from  the  North.  The  Western  (anterior)  line  is  composed  of 
a  more  crystalline  Trap ;  the  Eastern,  of  amygdaloid.  Ear- 
thier N.  this  range  is  continued  N.  N.  E.  in  a  series  of  lower 
and  more  detached  elevations,  then  passes  along  the  Eastern 
base  of  a  high  diluvial  covered  ridge,  where  it  is  partly  con- 
cealed, and  finally  terminates  in  a  line  of  low  swells  of  amyg- 
daloid, soon  uniting  with  the  main  range  of  the  present  sys- 
tem, near  the  middle  point  of  the  Northerp  liiub  of  its  curva- 
ture, 

Proceeding  farther  West,  we  meet  apother  range  of  Trap 
(P.  4,)  nearly  parallel  to  the  osie  la$t  nuentioned,  and  still  more 
nearly  so  ^  <he  Northern  longer  ridge  gf  Lamentation  Mt. 
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This  coxmseQces,  in  a  short,  but  strongly  marked  curve,  a  short 
distance  North  of  the  N.  point  of  the  high  front  ridge  of  Mid- 
dletown  Mt,  and  West,  in  advance,  of  the  posterior  ridge  of 
that  mountain.  It  is,  however,  separated  from  these  ridges,  by 
a  deep  valley,  and  an  interposed  band  of  shale.  It  then  ex- 
tends N.  N.  E.  in  a  long  narrow  uniform  ridge,  usually  of  lit- 
tle elevation,  parallel  to  Lamentation  Mt.  on  the  East,  to  a 
point  not  far  North  of  the  Farmington  and  Middletown  Turn- 
pike.  In  its  Northern  portion,  N.  of  the  termination  of  Lam- 
entation Mt,  it  is  of  greater  elevation  and  general  magnitude, 
as  if  replacing  the  latter.  Although  continued  in  the  direct 
line  of  the  front  ridge  of  Middletown  Mt.,  this  range  should 
rather  be  considered  as  corresponding  posteriorly  to  the  range 
of  Lamentation  Mt. 

Along  the  West  side  of  the  Northern  termination  of  this 
range,  extends  a  short  advanced  curve  of  amygdaloidal  hum* 
mocks,  at  a  point  N.  E.  of  the  N.  point  of  Lamentation  Mt, 
About  half  way  between  these  two  points,  on  the  West  side  of 
a  high  diluvial  covered  ridge  of  shale,  interposed  between 
(P.  4)  and  the  N.  point  of  Xjamentatio4  Mt,  extends  another 
short  range  (t)  of  fragmentary  and  amygdaloidal  Trap,  form- 
ing obviously  a  connecting  link  between  the  range  of  Lamen- 
tation Mt  and  the  amygdaloid  at  the  N.  point  of  (P.  4.)  Thi9 
range  (t)  appears  at  first  in  a  ravine,  near  the  base  of  the  ridge 
of  shale,  just  noticed,  on  the  Western  side  of  which  the  shale 
dips  Westward,  while  on  the  Eastern  side  it  retains  its  usual 
Eastern  dip.  In  the  middle  of  this  ravine^  extends  a  long 
irregular  fissure,  at  the  point  where  the  strata  are  disturbed, 
bordered  throughout  by  a  band  of  altered  shale,  generally  very 
dark  coloured,  and  small  fragmentary,  with  chloritic  glazings* 
At  the  N.  end  of  the  ravine,  the  Trap  begins  to  appear  in  de^ 
tacbed  points  and  seams,  and  at  last  breaks  out  in  a  small 
bummocki  whence  it  extends  N.  Easterly,  in  an  undulating 
course,  along  the  W.  side  and  across  a  part  of  the  N.  point  of  the 
xidge^  in  a  direetioq  towards  the  amygdaloid  at  the  N.  W, 
point  of  (P«  4.)    Tbie  renge  (t)  appeex9|  in  a  part  of  its  course. 


858 

distioetly  as  a  nearly  vertical  dike,  bordered  hf  indaratod 
•hale  on  the  Easti  bat  exposed  on  the  West,  in  the  mannair 
already  noticed  in  that  part  of  (A.  3 — E«  I)  8.  E.  of  Proapeet 

mil  (East  Haven.)  * 

We  may  now  pursne  the  coarse  of  the  main  range  of  ttm 
present  sy^em,  N.  of  the  point  where  it  recedes  from  the  mam 
Eastern  line  of  elevation.  The  first  of  the  sabordinate  ranges 
in  this  part  of  its  course  (i,)  commences,  in  advancing  order,  at 
a  point  N.  W.  of  the  N.  point  of  Lamentation  Mt,  and  at  a 
short  distance  East  of  the  Hartford  Middle  Tampike.  It  finC 
recedes  N.  E.  in  a  series  of  more  detached  elevations,  and  then 
is  continued  N.  N.  E.  (East  of  Worthington  village,)  in  a  long 
nearly  uniform  ridge,  with  a  line  of  Trap  ledges  along  its 
West  front,  and  a  long  slope  of  amygdaloid  towards  the  East, 
nearly  to  the  Mattabesick.  It  then  bends  around  abmpdy  in  a 
very  distinctly  marked  curve,  terminating  in  a  point  towards 
the  S.  S.  W.  At  its  termination,  it  is  chiefly  composed  of  a 
very  small  fragmentary  amygdaloid,  decomposing  into  a 
gravel,  much  used  in  the  vicinity  for  roads  and  walks.  The 
Northern  part  of  this  range  is  bordered  in  front  by  a  number 
of  parallel  terraces  of  shale,  conforming  to  it,  in  direction ; 
the  shale,  at  its  N.  E.  point,  dipping  S.  W.  towards  the  front  of 
the  range.  As  it  bends  around  to  the  South,  it  approaches 
very  near  the  West  front  of  the  next  succeeding  curve,  being 
separated  from  it  only  by  a  depression  on  the  summit  of  the 
ridge. 

The  second  curve  (2)  commences  at  a  point,  nearly  half  a 
mile  S.  of  the  termination  of  the  preceding,  and  nearly  in  the 
line  of  the  range  (P.  4  ;)  an  interval  of  about  the  same  dis- 
tance being  interposed,  in  which  the  line  of  Trap  is  apparent- 
ly discontinued.  This  second  curve  first  extends  N.  N.  E.  in 
a  straight  narrow  ridge,  till  it  meets  the  termination  of  the  pre- 
ceding, when  it  bends  around  very  abruptly,  terminating  in  a 
steep  front  on  the  West  bank  of  the  Mattabesick.  The  South- 
em  part  of  this  ridge  is  chiefly  composed  of  the  friable  amyg- 
daloid, noticed  on  the  back  of  the  preceding,  at  its  N.  E.  ex- 
tremity. 
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East  of  the  Mattabesick,  the  main  range  is  continued,  in  a 
direction  nearly  East,  by  two  strongly  curved  ridges  (3)  of 
moderate  length ;  the  first  of  which  bears  more  E.  N.  E. ;  the 
second  more  directly  East.  They  are  separated  from  each 
other  by  ar  valley  opening  South.  The  first  commences  on 
the  East  siae  of  the  Mattabesick,  opposite  the  termination  of 
the  preceding,  and  forms  a  ridge  of  very  uniform  outline,  curv- 
ing South,  at  its  termination,  filong  the  West  side  of  the  valley 
last  noticed.  Amygdaloid  abounds  in  this  ridge,  particularly 
on  its  Southern  declivity,  and  in  some  places  is  so  iron-shot,  as 
to  have  been  taken  for  an  iron  ore.  The  second  of  these  ridges 
commences,  on  the  East  side  of  the  separating  valley,  at  a 
point  farther  South  than  the  termination  of  the  first  ridge, 
forming  there  a  group  of  amygdaloidal  hummocks,  crossed  by 
a  small  stream,  in  a  manner  similar  to  that  noticed  at  the  N. 
point  of  the  posterior  ridge  of  Middletown  Mountain.  This 
ridge  first  extends  N.  N.  E.  along  the  East  side  of  the  valley, 
above  noticed,  and  then  bends  around  E.  S.  E.,  (forming  a  more 
strongly  marked  curve  than  the  preceding,)  till  it  terminates 
in  a  low  point  about  half  a  mile  N.  W.  of  the  point,  where  the 
range  (P.  3,)  continued  from  the  posterior  ridge  of  Middletown 
Mountain,  unites  with  the  main  curve.  The  present  ridge 
projects  South,  at  its  commencement,  like  the  ridge  (2)  imme- 
diately West  of  the  Mattabesick,  though  in  a  less  degree,  and 
is  in  a  relation  to  the  Western  more  advanced  front  of  (P.  3,) 
North  of  that  stream,  similar  to  that  of  (2)  to  the  range  (P.  4) 
posterior  to  Lamentation  Mountain.  The  two  ridges.  East  of 
the  Mattabesick,  are  bordered  in  front  by  parallel  ridges  of 
shale,  like  the  first  ridge  of  this  Northern  part  of  the  main 
curve,  and  farther  North,  by  a  valley  extending  N.  E.  from 
Berlin  towards  Wethersfield. 

The  main  range,  after  its  union  with  the  range  (P.  3,)  ex- 
tends nearly  directly  East,  forming  a  series  of  low  ridges  (4,) 
on  an  elevated  base,  rapidly  descending  Cowards  its  termina- 
tion, and  terminating  in  a  low  dike-like  point,  in  the  plain  W. 
of  the  Connecticut.    The  Northern  extremity  of  (P.  3)  is  con- 
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tinned  in  the  line  of  the  main  range,  in  a  low  ridge,  bending 
East,  and  terminating  in  a  higher  abrupt  point,  after  a  course 
of  about  half  a  mile.  This  ridge  is  bordered  North  by  a  par- 
allel ridge  of  shalci  continued  farther  East,  and  is  succeeded, 
in  nearly  the  same  line,  by  a  lower  ridge  of  shale,^)arallel  to 
the  main  range,  farther  East.  The  latter  is  continued,  in  a 
similar  low  uniform  ridge,  commencing  at  a  point  8.  E.  of  the 
Eastern  bend  of  the  preceding  ridge,  and  extending  some  dis- 
tance farther  East,  when  a  valley  crosses  the  range  directly 
N. — S.  Farther  East,  the  range  is  continued  in  the  same  line, 
in  a  series  of  more  detached  elevations,  particularly  towards  its 
Eastern  extremity,  where  it  curves  distinctly  S.  E.  Near  its 
termination  it  crosses  a  small  stream  (Division  Brook,)  where 
it  appears  distinctly  as  a  dike,  bordered  by  indurated  sandstone. 
This  range  is  bordered  towards  its  Eastern  extremity,  by  a 
large  accumulation  of  diluvial  sand  and  gravel,  on  the  North, 
and  on  the  South,  by  an  extensive  and  elevated  sand-plain,  N. 
of  Middletown  (Upper  Houses.)  In  a  line,  farther  South  than 
the  East  point  of  the  present  range,  conformably  to  its  curva- 
tnre  S.  E.  at  that  point,  a  remarkable  ridge  of  very  coarse  con^ 
glomerate  extends,  in  a  line  nearly  West — East,  from  near  the 
Connecticut,  to  the  Western  border  of  the  Eastern  Primary, 
being  separated  from  the  latter  only  by  a  deep  narrow  valley, 
opening  South.  This  ridge  apparently  marks  the  continuation 
of  the  elevating  force  of  the  third  main  curve,  quite  to  the 
frontier  of  the  Primary. 

The  curve  formed  by  tlie  range  (P.  3,)  continued  from  the 
N.  point  of  the  Southern  range  of  the  present  main  curve,  at 
Middletown  Mountain,  and  the  Eastern  portion  of  the  main 
curve,  last  described,  may  be  considered  as  forming,  with  that 
Southern  main  range,  a  distinct  and  uniform  curve,  co-exten- 
sive with  the  Third  System,  whilst  the  curve  formed  by  Lam- 
entation Mountain,  and  the  subordinate  ranges  of  the  main 
curve  to  the  East  point  of  the  second  ridge.  East  of  the  Mat- 
tabesick,  may  be  regarded  as  another  distinct  appended  curve, 
anterior  to  the  former,  towards  the  North.    The  range  (P.  4,) 
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posterior  to  Lamentation  Mountain,  forms,  as  it  were,  a  con- 
necting link  between  the  former  curve,  at  the  N.  point  of  its 
most  elevated  portion,  and  the  Northern  part  of  the  latter. 
The  large  posterior  curve  (P.  2  S.,)  extending  from  the  S.  part 
of  Durham  to  Middlefield  Falls,  presents,  as  already  observed, 
the  proper  curvature  of  the  Third  System,  more  completely 
than  the  main  range.  The  range  (P.  2  N.,)  commencing  near 
its  North  point,  and  approaching  the  range  (P.  3,)  North  of  the 
Mattabesick,  connects  it  in  nearly  the  same  manner  as  in  the 
last  instance,  with  the  former  of  the  two  curves,  above  no- 
ticed. The  short  detached  range  of  Trap  (t,)  interposed  be- 
tween the  N.  point  of  Lamentation  Mountain  and  the  N.  point 
of  (P.  4,)  may  be  considered  as  a  connecting  link  between  those 
two  ranges,  uniting  them  in  the  same  manner  that  the  S.  part, 
of  (P.  3)  connects  the  main  range  at  the  N.  point  of  Middle- 
town  Mountain  with  the  N.  point  of  (P.  2  N.,)  North  of  the 
Mattabesick.  The  range  (P.  3)  is,  however,  distinctly  con- 
tinued by  the  N.  point  of  (P.  2  N.)  till  it  unites  with  the  main 
curve  at  the  West  point  of  (4.)  The  range  (t)  may,  in  like 
manner,  be  considered  as  continued  by  the  N.  point  of  (P.  4,) 
in  the  line  of  amygdaloidal  hummocks  in  front  of  the  latter, 
to  the  South  point  of  the  ridge  (2,)  in  the  main  curve.  West  of 
the  Mattabesick.  This  is  rendered  more  probable  by  the  amyg- 
daloidal character  of  (2,)  at  its  S.  point,  resembling  that  of  (t,) 
while  the  range  (P.  4)  is  composed  of  a  variety  of  Trap,  more 
compact  and  less  fragmentary.  Thus  considered,  the  resem- 
blance of  (P.  4)  to  (P.  2  N.,)  in  its  arrangement,  will  be  still 
more  exact  and  obvious.  This  inosculation  of  dijSferent  curves 
or  ranges,  is  similar  to  that  already  noticed  in  the  Exterior 
Anterior  yanges  of  the  two  preceding  systems. — The  curve  of 
the  Primary  dike,  extending  from  the  point  East  of  Quonipaug 
Pond  to  Middle  Haddam,  corresponds  to  the  curve  of  the  pres- 
ent system ;  conunencing  about  E.  S.  E.  from  the  South  point 
of  the  main  range  of  the  latter,  but  terminating  nearly  East  of 
the  North  point  of  its  posterior  curve  (P.  2  S.,)  and  also  about 
E.  S.  E.  of  the  S.  point  of  the  fourth  main  range. 
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The  Anterior  lateral  ranges  of  the  present  system  are  pro- 
portionately less  developed  than  the  posterior  ranges.  Two  dis- 
tinct ranges  may  be  here  noticed,  as  in  the  preceding  S3^tem. 
Of  these,  the  Interior  range  is  much  the  most  extensive ;  being, 
indeed,  nearly  co-extensive  with  that  part  of  the  main  range, 
included  within  the  limits  of  the  main  Eastern  line  of  eleva- 
tion. This  may  be  divided  into  three  sections,  corresponding 
to  the  two  sections  of  the  range  East  of  Wallingford  and  Meri- 
den,  and  to  that  of  Lamentation  Mountain.  The  Southern  of 
these  sections,  corresponding  to  the  section  of  the  former  range, 
S.  of  its  central  pass,  is  higher  proportionally,  and  more  re- 
mote from  the  main  range,  and  is,  indeed,  in  the  line  of  the 
Exterior  Anterior  range  of  the  preceding  system,  continued 
Northward.  The  two  more  Northern  sections  form  a  series  of 
amygdaloidal  ridges,  closely  parallel  to  the  main  range,  and 
appearing  as  it  were,  appended  terraces  in  front  of  the  latter, 
from  which  they  are,  however,  usually  separated  by  an  inter- 
vening valley,  occupied  by  a  band  of  shale,  with  beds  of  fine- 
grained sandstone,  and  occasionally  of  limestone.  The  Exte- 
rior range  forms  a  well  marked  curve,  composed  of  a  series  of 
dikes,  slightly  elevated  above  the  including  sandstone,  and  ex- 
tending along  the  East  side  of  the  Quinipiack  valley,  through 
Wallingford  village. 

(A.  1.)  The  Interior  range  maybe  first  noticed.  The  South- 
em  section  commences  at  a  point  about  W.  N.  W.  of  the  S. 
point  of  the  second  subordinate  range  of  the  Southern  section 
of  the  main  range,  namely,  that  rising  North  of  Pang  Pond, 
and  at  a  short  distance  South  of  the  point  where  it  meets  the 
N.  E.  point  of  the  Exterior  Anterior  range  of  the  preceding 
system,  consequently  succeeding  the  latter  in  receding  order. 
It  is  bordered  on  the  South  by  a  transverse  valley,  opening  W. 
to  Muddy  Brook,  and  is  flanked  on  each  side,  at  its  S.  point, 
by  abrupt  ridges  or  outworks  of  sandstone.  The  present  range 
commences  in  a  very  remarkable  circle  of  small  elevations  or 
hummocks  of  a  fine-grained  fragmentary  Trap,  inclosing  a  cir- 
cular crater-like  hollow,  opening  South.    This  is  apparently 
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formed  by  two  distinct  lines  of  elevations,  rising  rapidly  to  the 
summit  of  a  high  ridge,  more  nearly  approaching  the  main 
range  in  elevation,  than  any  part  of  the  Interior  range,  farther 
North.     These  two  lines  of  elevations  coalesce  at  the  S.  point 
of  this  summit,  where  they  also  unite  with  the  N.  E.  point  of 
the  range  (A.  2)  of  the  preceding  system.    The  present  range 
becomes  lower  towards  the  North,  and  at  the  same  time  wider 
and  more  broken,  the  two  lines  of  elevations  being  there  more 
distinctly  separated.    The  range  terminates,  on  the  North,  at 
a  low  point,  about  W.  S.  W.  from  the  central  pass  of  the  main 
range.    The  anterior  line  of  elevations  there  apparently  sur- 
rounds the  interior,  and  extending  some  distance  South,  along 
the  East  side  of  the  range,  terminates  in  a  dike,  in  the  North 
point  of  a  sandstone  ridge,  bordering  the  higher  part  of  the 
range  on  the  East.     The  Trap  of  this  range  resembles  that  of 
the  Exterior  range  (A.  2)  of  the  preceding  system,  being  gene- 
rally fine-grained  and  small  fragmentary,  though  the  common 
crystalline  variety  is  not  unfrequent  in  the  higher  part  of  the 
range.    This  range  is  separated  from  the  main  range  on  the  E. 
by  an  extensive  swamp  basin,  from  which  Muddy  Brook  issues, 
and  flows  around  its  Northern  extremity.  An  interesting  locality 
may  here  be  noticed,  apparently  uidicating  the  occurrence  of  a 
ridge  of  amygdaloid,  similar  to  that  of  the  two  Northern  sec- 
tions of  the  present  Interior  range,  in  front  of  the  main  range,  at 
Paug  Mountain.    On  the  East  side  of  the  summit  of  a  wide 
ridge  of  sandstone,  at  a  point  West  of  the  pass.  North  of  Paug 
Pond,  are  two  or  three  points  of  a  limestone,  similar  to  that  of 
Elliott's  Quarry,  already  noticed,  just  emerging  from  the  dilu- 
vium, and  formerly  quarried  for  lime  ;  apparently  resting  on  a 
very  porous  amygdaloid,  the  cavities  of  which  are  chiefly  oc- 
cupied by  calcareous  spar,  and  this  latter  on  an  indurated,  very 
ferruginous  sandstone.     This  range  of  amygdaloid  with  lime- 
stone appears  to  terminate  a  short  distance  farther  North,  near- 
ly opposite  the  ridge  of  sandstone,  flanking  the  South  point  of 
the  preceding  range  on  the  East.    This  latter  range  might  be 
considered  as  succeeding  it  in  advancing  order,  the  two  form* 
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ing  a  curve  corresponding  to  the  entire  extent  of  the  Sonthera 
section  of  the  main  range. 

The  middle  section  of  the  Interior  range,  fronting  the  North- 
em  section  of  the  main  range,  East  of  Meriden,  commences  at 
the  S.  E.  point  of  a  high  broad  ridge,  the  Western  part  of  which 
is  occupied  by  sandstone,  rising  about  W.  N.  W.  from  the 
central  pass  in  the  main  range,  and  terminates  nearly  West  of 
the  North  point  of  Middletown  Mountain,  at  a  comparatively 
lower  elevation.  Like  the  corresponding  part  of  the  main 
range,  it  consists  of  two  sub-divisions,  separated  by  a  valley, 
through  which  a  stream  flows  West  from  Black  Pond.  The 
Southern,  corresponding  to  the  sub-division  of  the  main 
range,  from  the  central  pass  to  the  Meriden  and  Middletown 
Turnpike,  forms,  throughout  the  greater  part  of  its  course,  a 
low  uniform  ridge,  chiefly  composed  of  a  very  vesicular  amyg- 
daloid, with  occasional  points  of  a  fine-grained  small  frag- 
mentary Trap  anteriorly,  and  bordered  in  front  by  a  rather 
higher  parallel  ridge  of  sandstone.  It  is  separated,  on  the 
East,  from  the  main  range,  by  a  long  narrow  valley,  opening 
South  for  the  greater  part  of  its  distance.  This  ridge  con- 
forms very  exactly,  in  its  outline,  to  the  main  range  East,  and 
like  that  presents  a  distinct  curvature,  towards  the  South.  At 
its  North  point  is  a  small  appended,  more  strongly  marked 
curve,  in  advancing  order,  connecting  it  with  the  next  sub- 
division, towards  the  North.  This  latter,  corresponding  to 
the  main  range  of  Middletown  Mountain,  presents,  like  that 
range,  two  subordinate  members.  Of  these,  the  Southern 
consists  of  a  broad  rounded  ridge,  chiefly  covered  with  dilu- 
vium, but  in  which  the  Trap  is  exposed  at  its  S.  W.  and 
N.  W.  points,  chiefly  composed  of  porous  amygdaloid.  The 
Northern  presents  two  parallel  divisions,  of  which  the  Eastern 
is  in  the  line  of  the  Southern  subordinate  member,  and  like 
that  consists  of  a  porous  amygdaloid.  It  is  of  less  extent  in 
its  Southern  part,  opposite  the  Western  division,  but  towards 
its  North  point,  forms  a  broad  but  low  rounded  ridge,  termin- 
ating West  of  the  North  pdnt  of  the  high  front  ridge  of  Mid- 
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dletown  MountaiD,  and  about  S.  S.  W.  of  the  South  point  of 
the  range  (P.  4,)  posterior  to  Lamentation  Mountain.  The 
Western  division  consists  of  four  parallel  short  low  ridges, 
fronting  the  South  half  of  the  Eastern,  and  succeeding  each 
other  in  advancing  order,  towards  the  S.  E.  point  of  the  range 
of  Lamentation  Mountain.  These  ridges  consist  of  a  more 
crystalline  Trap,  which  in  the  two  middle,  particularly,  breaks 
in  larger  fragments.  This  Western  division  may  be  consid- 
ered as  a  link  leading  to  the  range  of  Lamentation  Mountain, 
next  succeeding.  Limestone  has  been  found  on  the  back  of 
the  present  subdivision,  nearly  opposite  the  middle  point  of  the 
main  range. 

The  Northern  section  of  the  Interior  range,  corresponding 
to  the  main  range  of  Lamentation  Mountain,  consists,  like  the 
latter,  of  two  subordinate  members,  closely  parallel  and  con- 
forming, in  outline,  to  the  two  sections  of  the  main  range. 
The  Southern  of  these  divisions  forms  a  short,  very  strongly 
marked  curve,  extending  along  the  front  of  a  lower  terrace  of 
the  mountain,  and  surrounding  the  main  summit  on  the  S.  W. 
and  South.  The  Northern  division  commences  at  a  point 
nearly  South  of  the  South  point  of  the  Northern  section  of 
Lamentation  Mountain,  whence  it  bears  first  W.  S.  W.  and 
then  bends  around  abruptly  North,  forming  a  lower  ridge  or 
terrace  parallel  to  the  main  range,  from  which  it  is  separated 
by  a  valley  or  depression,  occupied  by  shale,  containing  beds 
of  very  fine-grained  sandstone,  and  traces  of  a  sub-bituminous 
limestone.  Towards  its  Northern  extremity,  the  range  be- 
comes more  irregular,  terminating  in  an  appended  more  strong- 
ly marked  curve,  crossing  the  Middle  Hartford  Turnpike  just 
N.  of  the  gate,  South  of  Berlin,  and  at  a  point  some  distance 
S.  W.  of  the  North  point  of  the  main  range,  corresponding. 
This  ridge,  in  its  Southern  part,  consists  chiefly  of  a  very 
porous  amygdaloid,  in  which,  at  its  South  point,  is  an  old  ex- 
cavation for  copper.  In  its  Northern  part,  it  is  partly  com- 
posed of  a  peculiar  Trap  conglomerate,  or  rather  brecciated 
amygdaloid}  distinctly  parallel  or  stratified  in  its  arrangement 


Vhit  oenit  oa  the  WmI  tidft  of  iIm  ridge  «l  te 
«^v  paialM  ridge,  posterior  to  the  ^ipended  eanre  at  jie 
Mbrthera  extieiiiit]r.  Tho  front  of  thet  curve  preseoti  a  higliaip 
fuge  of  mb-amygdaloidel  Trap,  bieeking  in  hsge  inegalav 
HociBBi  and  in  part  nearly  filled  widi  large  dark  green-  agwiaif| 
liiBie  of  which  are  of  eztraordinary  magnitude*  ^ » 

<^  t'The  Interior  Anterior  rangOi  nov  deecribed,  is  dins  fimn  dm 
Central  pass  in  the  main  rangOy  East  of  Wallingfiird,  cleeelj 
H^prozimated  and  very  escactly  conformable  to  the  main  naige»< 
The  ridge,  at  the  limestone  locality.  West  of  the  Fang  PMd 
pass,  may  be  regarded  as  a  continuation  of  the  same  appended 
range,  interrupted  or  absorbed.  East  of  the  Southern  Seetioii 
of  tfus  Interior  range,  by  the  greater  elevating  fixrce  of  the  lal- 
tar,  which,  while  it  conforms  in  its  direction  to  the  correspond- 
ing part  of  the  main  range,  is  yet  properly  a  continuatim  of 
tlM  Exterior  Anterior  range  (A.  2)  of  the  preceding  .system. 
The  Northern  section  of  the  present  Interior  range  is,  at  its 
N«  point,  nearly  in  the  line  of  the  subordinate  ridge  (i,)  iu 
the  Northern  lower  part  of  the  main  range,  from  whicdi  it  ia 
separated  by  an  interval  of  nearly  a  mile  in  a  N.  N.  E.  direc- 
tion. 

(A.  2.)  The  Exterior  range  extends  from  the  South  point  of 
the  ridge,  on  which  the  village  of  Wallingford  is  situated,  to  a 

•  point  not  for  N.  N.  E.  of  Hill's  Factory,  and  about  a  mile 
N.  E.  of  that  village.  It  consists  entirely  of  a  series  of  more 
or  less  detached  dikes,  succeeding  each  other  in  the  same  or« 
der  as  the  different  elevations  of  the  larger  Trap  ridges,  and 
forming,  in  the  whole,  a  well  marked  curvilinear  range.  At 
its  commencement,  it  forms  a  short,  very  strongly  marked 
curve,  consisting  of  a  series  of  small  dikes,  composed  partly  of 

.  a  yery  fine-grained,  small  fragmentary  Trap,  and  partly  of  a 
Trap  conglomerate,  traversed  by  threads  of  a  similar  fine- 
grained Trap,  sometimes  nearly  resembling  the  wacke  on 
the  sides  of  the  dikes  connected  with  the  Primary.  These 
dikes  are  bordered  by  an  indurated  sandstone,  partly  col- 
oured lij^t  green,  with  fragments  of  red  felspar 
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In  passing^  through  the  village  of  Wallingford,  the  range  is 
concealed  by  diluvium,  but  has  been  exposed  by  excavation. 
It  re-appears  near  the  N.  E.  part  of  the  village,  and  farther  N. 
in  a  sandstone  ridge,  East  of  the  road  from  Wallingford  to  the 
pass  at  Black  Pond,  whence  it  bends  abruptly  East  to  Hill's 
Factory,  where  it  crosses  a  stream  (Wharton's  Brook,)  in  a  re* 
markable  dike,  bordered  by  green  indurated  sandstone.  It  ap- 
pears again,  adjoining  the  brook,  farther  North,  in  advancing 
order,  in  a  dike  of  similar  character.  The  course  of  the 
range,  at  these  two  localities,  is  nearly  East  (E.  N.  E.)  The 
dikes  in  this  range,  particularly  in  its  Northern  part,  are  bor- 
dered by  a  soft  light  green  wacke,  which  sometimes  almost  en- 
tirely forms  the  smaller  branches.  This  range  commences  at 
a  point,  about  East  of  the  N.  E.  point  of  the  Mount  Carmel 
range  (Western  line  of  elevation,)  and  about  West  of  the  S.W. 
point  of  the  Northern  curve  of  the  Exterior  Anterior  range  of 
the  preceding  System,  and  terminates  opposite  the  West  front 
of  tlie  Southern  section  of  the  Interior  Anterior  range  of  the 
present  system.  It  might  thus  be  considered  as  a  link  con- 
necting the  second  and  third  Eastern  systems,  like  the  Exterior 
range  of  the  preceding  system,  but  more  advanced  than  the  lat- 
ter, and  also  as  intermediate  between  the  Eastern  and  Western 
systems,  but  within  the  sphere  of  elevation  of  the  former  ;  that 
extending  West  to  the  valley  of  the  Q^uinipiack. 

These  are  the  only  ranges  or  localities  of  Trap,  observed  by 
me,  properly  anterior  to  the  third  Eastern  system.  Others  of 
small  extent  may  exist  in  the  country  between  the  main  range 
of  that  system  on  the  East,  and  the  Quinipiack  valley  and  line 
of  the  Rail  Road  on  the  West.  The  country  is  there  occupied 
by  ridges  of  sandstone,  conforming  in  their  arrangement  to 
that  of  the  main  range,  last  mentioned. 

(E.  lY.)  The  Fourth  Main  Curve  is  much  the  most  exten- 
sive of  all  those  in  the  Eastern  line  of  elevation  ;  the  chord  of 
its  curvature  exceeding  50  miles  in  length.*  It  commences  at  a 

*  About  55  miles,  a?  measured  on  Hale's  Map  of  New  Enpfland,  from  the  S.  W. 
point  of  the  Hangiag  Hillt,  to  the  East  point  of  the  Mount  Holyoke  nwge,  nt  the 
pondft  West  of  Belchertown  (Mass.) 


1^.  point,  n^attof  tba  S^fomi  of  >I^unwtati<»i  Moii|it|iin,/pnd 
iJSiag  ■nddqnly  inlo  Ifae  high  abrupt  nmge  of 4hftHanff^ig.fl.i|lHi , 
tiJLwjtmm  'QT-  ft  ihortdistaoce^  ,co  the  S.  W.  jwid  l¥Jiglmt.poiBta^ 
tl^  nng^  and  Ihn  bends  abruptly  N.,  ifi  yMiqk.din0l^  j(^ 
Ppocaeda|.iil  advandng  orderi  to  Cook^  Gtap^  S,  of  EannjqgUwirf 
llilbenbean moxa  N. N.  Baatedy^ in » looig oontionoui ntfig^;. 
4^.,TariabieontUnei  to  tfao  Connecticut,  at.tbe  N.poiniaf  IfiMWf^.^ 
Tigwiy  when  il  bends  rather  abruptly  E^  ia.the  rangieoClftoiiiai . 
Halyokey  and  oMtinuesin  that  directiooi  to  within  a  ahoRl  dia-». 
tance of  the  Eastern  Primaryi  West  of  Belchertotjfn..   Thia. 
range  ia  thus  strongly  curved  at  its  two  eztremidea,  and  coa- 
mts  apparently  of  portions  of  three  larger  curves,  united  by . 
a^Of  e  abrupt  flexures,  or  portions  of  smaller  curves.     The  bend . 
at  its  S.  W.  and  N.  W.  points,  though  sudden,  ia  yet  obvi-. 
oaaly  not  at  a  sharp  angle.    The  gradual  curvature  at  these, 
points  is  more  particularly  obvious,  when  viewed  jwsteriorly. 
The  Northern  limb  of  this  curve  is  more  extended .  than  the 
Southern ;  no  obstacle  being  opposed  to  it^  pvogi^as,  till  it 
approaches  the  Western   border   of  the  Eastern  Primary, 
wjule,  on  the  €ontrary,  the  progress  of  the  Southom  limb, 
is  soon  obstructed  by  the  range  of  Lamentation  Mountain, 
in  the  main  curve  of  the  Third  System.    The  main  East- 
ern line  of  elevation  is  continued  from  the  last  mentioned 
range,  in  the  third  system,  to  the  S.  E.  point  of  the  present 
main  curve,  and  thence  along  the  course  of  the  latter,  to  its 
N.  E.  termination.    A  singular  progress  may  here  be  pointed 
out  in  the  successiion  of  the  differtmt  main  curves  of  the  East- 
em  line  of  elevation.    Ttie  second  commences  N.  E.  of  the 
termination  of  the  first,  the  two  curves  merely  approaching, 
without  disturbance.    The  third  commences  West  of  the  most 
Northern  point  of  the  second,  and  is  apparently  interrupted  in 
its  curve,  by  the  latter,  which,  at  the  same  time,  is  included,  to 
its  termination,  within  the  main  line  of  elevation.    The  fourth 
coEomences  opposite  the  West  front  of  the  third,  at  a  conside- 
rable distance  South  of  the  North  point  of  the  latter,  which  is 
thus  withdrawn,  in  its  more  Northern  portion,  from  the  main 
line  of  elevation. 
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The  present  main  range  may  be  divided  into  two  leading 
sections,  a  Southern  (1)  and  a  Northern  (2,)  differing  from  each 
other,  in  several  important  particulars.  The  Southern  section 
includes  that  part  of  the  range,  S.  of  the  South  point  of  Talcott 
Mt. ;  the  Northern,  that  part  from  Talcott  Mt  inclusive,  to  its 
N.  E.  extremity.  The  Southern  section  presents  a  series  of 
shorter,  more  detached  and  abrupt  elevations,  generally  suc- 
ceeding each  other  in  advancing  order,  and  separated  by  deep 
cross  valleys,  or  passes,  usually  directed  N.  Easterly,  corres- 
ponding to  the  above  order  of  succession.  It  is  accompanied, 
throughout,  by  a  closely  parallel  anterior  range  of  amygda- 
loid, separated  from  the  main  range  by  an  interposed  band  of 
shale  with  limestone,  in  the  same  manner  as  has  already  been 
noticed  in  the  preceding  main  range.  It  is  also  accompanied 
by  a  very  extensive  series  of  posterior  ranges,  more  numerous 
and  more  largely  developed  than  in  any  other  part  of  the  gen- 
eral Trap  system.  The  Northern  section,  on  the  contrary, 
presents,  particularly  in  its  Southern  portion,  where  directed 
N.  N.  E.,  a  series  of  long,  more  uniform,  and  less  detached 
ridges,  separated  usually  by  more  transverse  depressions,  and 
only  in  three  instances  by  deep  passes,  namely,  at  the  passage 
of  Farmington,  Westfield  and  Connecticut  rivers.  In  its  N.  E. 
part.  East  of  the  Connecticut,  its  summit  is  more  broken ; 
still  it  forms  there  an  uninterrupted  range.  The  anterior 
amygdaloidal  ridge  has  been  observed  by  me,  only  in  one 
point,  in  front  of  this  section,  namely,  between  the  two  copper 
mines  in  Granby ;  but  facts,  which  will  be  afterwards  noticed, 
apparently  indicate,  that  this  amygdaloidal  appendage  is,  in 
other  parts  of  the  section,  immediately  attached  to  the  main 
range,  forming  a  slightly  lower  terrace  in  front.  This  North- 
ern section  is  also  without  the  extensive  system  of  posterior 
ranges,  attached  to  the  Southern  section,  only  one  posterior 
ridge  having  been  noticed  by  me,  detached  from  the  main  line 
of  elevation,  and  that  forming  a  closely  parallel  range,  at  a 
short  distance  from  the  main  range. 

The  Southern  Section  (1)  may  be  considered  as  divided  into 
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two  subordinate  members,  by  a  remarkable  pass  (Cook's  Gap,) 
crossing  the  range  in  a  direction  nearly  E.  S.  E.,  like  the  cen- 
tral pass  in  the  preceding  main  range.  The  range  there  com* 
mences  on  the  North,  in  receding  order,  behind  the  N.  E. 
point  of  that  portion  of  it  S.  of  the  pass,  and  the  order  of  suc- 
cession, which  farther  S.  is  strongly  advancing,  is  there 
changed  to  a  slightly  receding  continued  order,  which  prevails 
generally  throughout  the  remaining  part  of  the  range ;  a 
slight  advance  occurring  only  at  the  S.  points  of  the  more  con- 
siderable elevations.  A  depression,  marked  by  the  course  of 
the  N.  branch  of  the  Mattabesick,  may  be  traced  E.  S.  Easter- 
ly, across  the  country,  from  this  pass,  to  the  N.  W.  point  of 
the  third  main  curve,  on  the  N.  side  of  which  the  posterior 
ranges  present  an  arrangement  somewhat  corresponding  to 
that  of  the  main  range.  The  two  most  posterior  ranges, 
which  may  be  considered  as  based  on  the  N.  limb  of  the  third 
main  curve,  commence  on  the  South,  at  a  point  nearly  East  of 
this  pass.  This  might  be  considered  as  the  proper  commence- 
ment of  the  fourth  main  curve,  in  the  same  manner  as  the 
third  main  curve  may  be  regarded  as  commencing  alythe  pass 
N.  of  Paug  Pond  (West  of  the  S.  point  of  the  principal  poste- 
rior curve  of  that  system.)  That  part  of  the  fourth  main 
range,  as  above  described,  S.  of  Cook's  Gap,  might  be  regarded 
as  intermediate  between  the  third  and  fourth  systems,  in  the 
same  manner  as  the  range  of  Paug  Mt.  may  be  regarded  as  in- 
termediate between  the  second  and  third.  For  the  reasons 
above  given,  I  prefer,  however,  to  consider  the  Southern  sec- 
tion as  extending  farther  N.  to  the  S.  point  of  Talcott  Mt. 

The  Southern  section  presents  at  its  S.  E.  point,  a  long  low 
range  (i,)  closely  connected  with  the  higher  part  of  the  main 
range,  being  separated  from  it  only  by  the  narrow  pass  (or  ra- 
vine) of  Cat-Hole,  but  extending  N.  N.  E.  to  a  point  farther 
N.  than  the  N.  point  of  Lamentation  Mt.,  not,  however,  in  a 
direction  exactly  parallel  to  the  latter  range,  but  more  inclined 
to  the  West.  This  range  might  be  considered  as  posterior  to 
the  main  ranges  but  from  its  close  connexion  with  the  latter, 
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may  rather  be  regarded  as  a  continuation  of  the  same  line  of 
elevation,  curving  around  far  on  the  East,  opposite  the  Western 
front  of  the  third  main  range.  It  is  separated  from  the  latter, 
by  a  long  valley,  through  which  the  line  of  the  Hartford  and 
New  Haven  Rail  Road  is  extended,  the  summit  of  which  is  at  a 
lower  level  than  that  of  any  similar  pass  through  the  Eastern 
line  of  elevation,  at  least  S.  of  Cook's  Gap.  This  valley  is  oc- 
cupied by  the  basin  of  Beaver  Pond,  extending  S.  to  a  point  W. 
N.  W.  of  the  S.  point  of  Lamentation  Mt.,  and  opening  N.  into 
the  basin  of  the  Mattabesick  in  Berlin.  On  the  East  side  of 
this  basin,  the  sandstone  of  Meriden  extends  N.  along  the  base 
of  the  Anterior  range  of  Lamentation  Mt.,  nearly  to  the  gate 
(S.  of  Berlin,)  while  on  its  W.  side,  the  shale  of  Berlin  ex- 
tends farther  S.,  on  the  back  of  the  range  in  question.  This 
circumstance  apparently  indicates  this  valley  as  the  line  of 
separation  between  the  third  and  fourth  systems.  The  present 
range  (i)  consists  of  two  lines  of  elevation,  separated  by  a  nar- 
row continuous  valley,  namely,  a  higher  anterior  line,  extend- 
ing along  the  East  side  of  Cat-Hole,  commencing  farther  S., 
but  terminating  sooner  towards  the  North,  and  a  lower  poste- 
rior line,  commencing  in  a  group  of  detached  elevations  of 
fragmentary  Trap  and  amygdaloid,  S.  W.  of  Beaver  Pond, 
and  continued  N.  in  a  long  nearly  uniform  ridge,  to  a  point 
nearly  W.  of  the  N.  point  of  Lamentation  Mt.,  where  it  is 
succeeded,  in  advancing  order,  by  a  wide  short  range,  consist- 
ing of  several  parallel  ridges  of  Trap,  the  Eastern  the  most 
elevated. 

West  of  the  pass  of  Cat-Hole,  the  higher  part  of  the  fourth 
main  range  commences,  in  a  short  detached  elevation  (South 
Mt.)  (2,)  separated  from  the  range  farther  West,  by  a  deep 
cross  valley  (the  Notch,)  opening  nearly  North.  This  ridge 
presents  a  high  mural  front  to  the  S.  East  and  South,  and  also 
to  the  West,  towards  the  Notch,  and  on  the  North,  sends  off 
two  lower  spurs  from  its  Eastern  and  Western  extremities,  in- 
dicating a  strongly  marked  curvature.  These  spurs  terminate 
in  low  points,  about  half  a  mile  N.  of  the  main  range.    They 
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apparently  form  ridges,  commencing  in  the  high  S.  front  of  the 
main  range,  and  extending  N.  with  a  degree  of  convexity  to 
the  West,  resembling,  in  their  arrangement,  the  range  already 
noticed,  E.  of  Gat-Hole.  The  curvature,  at  the  S.  point  of  the 
present  main  range,  is  thus  formed  in  a  dilSferent  manner  from 
that  at  the  S.  point  of  the  preceding  main  ranges ;  apparently  by 
a  series  of  ridges,  more  or  less  nearly  parallel  to  the  W.  front 
of  the  Northern  part  of  the  third  main  curve,  successively  ad- 
vancing Westward,  in  the  same  manner  as  the  range  of 
Lamentation  Mt.  advances  from  the  range  of  Middletown  Mt. 
These  ridges,  however,  bear  successively  more  to  the  West, 
conformably  to  the  direction  of  the  West  front  of  the  fourth 
main  curve,  while  the  range  of  Lamentation  Mt.  recedes  to 
the  East,  in  the  line  of  the  Northern  part  of  the  third  main 
curve. 

West  of  the  Notch,  rises  the  highest  part  of  the  range,  at 
the  Southern  termination  of  the  present  main  curve.*  This 
forms  a  ridge  (3,)  presenting  towards  the  South,  two  distinct 
elevations,  with  high  mural  fronts,  separated  by  a  depression 
on  the  summit,  and  by  a  slight  recess  in  front  of  the  range. 
The  Western  of  these  forms  the  S.  W.  point  of  the  present 
system,  and  is  more  elevated  than  any  other  point  in  the  same, 
Mt.  Tom  perhaps  excepted.  The  ridge  there  turns  abruptly 
N.  N.  E.,  presenting  a  long  mural  front  to  the  West,  and 
gradually  subsiding,  runs  out  at  a  low  point.  East  of  a  pass 
(Barnes'  Gap,)  opening  N.  Easterly.  This  ridge  in  its  South- 
ern part,  presents  a  steep  declivity  to  the  East,  and  when  view- 
ed from  the  hollow  behind  it,  appears  as  a  strongly  marked 
curve,  though  in  front,  from  its  abrupt  mural  outline,  this  ar- 
rangement is  much  less  obvious.  Towards  its  Northern  point, 
it  is  bordered  on  the  East,  by  low  parallel  elevations,  increas- 
ing its  curvature  in  that  direction. 

*  This,  and  the  ridge  of  South  Mt.,  are  called  the  Hanging  Hills,  from  their  ab- 
rupt declivity  towards  the  South  and  West,  by  the  people  living  on  that  side  of  the 
range,  and  the  Blue  Hills,  by  those  living  on  the  N.  E.  side.  The  highest  S.  W. 
point  is  known  by  the  name  of  Pearl  Kndb,  in  the  vicinity. 
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N.  W.  of  Barnes'  Gap,  rises  a  low  short  ridge  (Short  Mt.)  {\) 
in  advancing  order,  which  is  succeeded^  in  the  same  order, 
by  a  ridge  (High  Rock)  (^,)  nearly  equal  in  elevation  to  the 
Hanging  Hills.  This  is  also  highest  at  its  South  point,  gradu- 
ally subsiding  towards  the  North.  It  consists  of  two  subordi- 
nate partSy  also  succeeding  in  advancing  order,  and  separated 
towards  the  South,  by  a  deep  valley,  which,  farther  North,  be- 
comes only  a  depression  on  the  general  summit.  The  ridge, 
thus  formed,  presents  a  high  mural  front  to  the  South  and  West, 
which  also  extends  for  some  distance  along  its  East  side,  to- 
wards the  South.  Its  summit  thus  forms  a  plateau  of  con- 
siderable width,  particularly  after  the  junction  of  its  two  sub- 
ordinate parts,  with  a  slight  declivity,  however,  to  the  East. 
This  summit  is  occupied  by  a  series  of  slight  elevations  (hum- 
mocks,) arranged  in  a  manner  conformable  to  the  general  ar- 
rangement of  the  Trap  system.  This  ridge  terminates,  to- 
wards the  N.  E.,  in  a  low  point,  on  the  South  side  of  the  de- 
pression, extending  E.  S.  E.  from  Cook's  Gap,  already  referred 
to,  North  of  which  a  low  ridge  or  swell  of  amygdaloidal  Trap 
extends,  in  the  same  line,  to  a  point  West  of  New  Britain  vil- 
lage. North  of  the  main  ridge,  last  noticed,  another  high 
ridge  (6)  rises,  in  strong  advancing  order,  separated  from  the 
latter  by  a  valley  opening  N.  E.,  and  after  a  short  course,  ter- 
minates on  the  South  side  of  Cook's  Gap.  This  ridge  also 
consists  of  two  subordinate  parts,  connected  in  the  same  man«> 
ner,  as  the  two  parts  of  the  preceding  ridge.  It  presents  on 
the  West  a  mural  front,  extending  far  around  on  the  S.  E.  an4 
N.  W.,  thus  enclosing  it  on  every  side  but  the  N.  E.,  in  which 
direction  it  offers  a  gradual  declivity. 

North  of  Cook's  Gap  rises  first  a  long  ridge  (P)  of  moderate 
elevation,  which,  on  the  South,  curves  far  around  to  theE.  S.  £., 
terminating  in  a  low  appended  ridge,  commencing,  in  receding 
order,  behind  the  N.  E.  point  of  the  preceding  range.  This 
ridge  extends,  in  a  line  of  more  detached  abrupt  elevations^ 
along  the  North  side  of  the  pass,  and  then  presents  a  mural 
front  on  the  West,  nearly  to  its  North  termination,  where  it 
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^>pareDtly  curves  East,  but  in  a  less  degree  than  at  its  S.  E. 
extremity.  This  ridge  is  succeeded,  in  slightly  advancing  or- 
der, by  a  higher  ridge  (Farmington  or  Rattlesnake  Mountain) 
(d,)  presenting  a  remarkable  detached  summit,  which,  when 
viewed  from  the  S.  E.,  has  quite  a  conical  outline.  This,  how- 
ever, is  only  apparent,  as  it  really  forms  an  elongated  ridge, 
most  elevated  near  its  middle  point.  At  its  Southern  point,  it 
apparently  curves  around  abruptly  in  an  appended  series  of  low 
hummocks  of  Trap,  crossing  an  extensive  swamp  (Dead 
Swamp,)  on  the  East  side  of  the  range.  This  ridge  is  suc- 
ceeded, in  receding  order,  by  a  much  longer  and  lower  ridge  (d,) 
of  very  considerable  width,  sloping  East  with  a  very  slight 
declivity,  and  extending  N.  N.  E.  nearly  to  the  South  point  of 
Talcott  Mountain.  This  last  ridge,  as  in  other  instances,  is  more 
broken  towards  its  Northern  extremity,  where  it  recedes  slight- 
ly behind  the  South  point  of  Talcott  Mountain,  terminating' 
opposite  the  South  point  of  a  posterior  ridge,  appended  to  the 
latter.  A  transverse  valley  separates  the  present  ridge  from 
the  range  of  Talcott  Mountain,  opening  nearly  East. 

This  Southern  section,  exclusive  of  the  range  East  of  Cat- 
Hole,  which  might  be  regarded  as  a  closely  appended  posterior 
range,  presents  three  distinct  subdivisions,  (separated  by  the 
deep  passes  of  Barnes'  and  Cook's  Gap,)  each  of  which  is  com- 
posed of  three  more  or  less  distinct  elevations.  This  arrange- 
ment is  still  more  distinctly  observable  in  the  Anterior  range, 
particularly  in  relation  to  the  three  larger  subdivisions.  The 
first  of  these,  extending  from  Cat-Hole  to  Barnes'  Gap,  pre- 
sents, towards  the  South,  three  elevations,  in  two  of  which  the 
elevating  force  extended  from  East  to  West,  while  in  the  third, 
commencing  at  the  South,  it  was  continued  North.  The  sec- 
ond subdivision,  extending  from  Barnes'  to  Cook's  Gap,  in- 
cludes the  three  elevations  of  Short  Mounjtain,  High  Rock,  and 
the  ridge  South  of  Cook's  Gap.  In  all  these,  the  greatest  ele- 
vating force  apparently  was  exerted  at  their  S.  points,  causing 
the  ridges  to  present  mural  fronts  on  each  side  at  that  extrem- 
ity, but  at  the  same  time  this  mural  front  is  continued  farther 
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N.  on  the  West.  The  Northern  subdivision,  from  Cook^s  Gap 
to  Talcott  Mountain,  presents  a  series  of  lon^  ridges,  abrupt 
to  the  West,  as  is  most  usual  in  Trap  ranges ;  the  second  suc- 
ceeding the  first  in  advancing  order,  and  the  third  again  re- 
ceding, so  as  to  strengthen  the  general  curve  of  the  subdivision, 
which  is  still  farther  increased  by  the  strongly  marked  curve 
at  the  S.  point  of  the  ridge  N.  of  Cook's  Gap. 

The  Trap  of  this  Southern  section  of  the  main  range  gene- 
rally consists  of  the  compact  crystalline  variety  ;  amygdaloid 
rarely  occurring,  except  in  low  points  or  hummocks,  near  the 
termination  of  the  different  ridges.  An  instance  of  this  kind 
occurs  in  a  detached  hummock,  in  the  line  of  Short  Mountain, 
at  some  distance  from  its  N.  E.  point,  where  a  variety  occurs, 
not  unlike  the  blue  felspathic  variety,  noticed  in  the  group  of 
ranges  (P.  1 E.  III.) 

The  Anterior  range,  appended  to  the  present  section  of  the 
main  range,  may  here  be  noticed.  This  generally  forms  a 
comparatively  low  ridge,  closely  parallel  to  the  main  range, 
and  appearing,  when  viewed  from  the  West,  like  a  lower  ter- 
race of  the  latter,  but  usually  separated  from  it  by  a  valley  or 
depression,  occupied  by  a  band  of  red  shale,  with  beds  of  bitu- 
minous shale  and  limestone,  in  different  localities,  and  with 
occasional  appearances  of  a  dark  grey  fetid  limestone,  like  that 
of  Northford,  resting  on  the  amygdaloid  of  the  anterior  range. 
The  quarries  of  cement  limestone,  in  the  Eastern  part  of 
Southington,  are  situated  in  the  band  of  shale,  interposed  be* 
tween  the  anterior  range  and  the  main  range,  at  the  S.  point 
of  High  Rock,  and  at  Short  Mountain.  This  anterior  range 
consists  throughout,  chiefly  of  a  porous  amygdaloid,  with  oc- 
casional beds  of  a  fine-grained  fragmentary  Trap,  particularly 
in  its  West  front.  The  cavities  of  the  amygdaloid  are  occu- 
pied by  different  minerals,  not  unfrequently  by  calcareous  spar, 
particularly  in  that  part  of  the  range  fronting  the  Hanging 
Hills,  and  near  the  North  point  of  the  ridge  South  of  Cook's 
Gap,  by  fine  specimens  of  datholite.  Near  the  North  point  of 
the  anterior  ridge,  East  of  Farmington  village,  a  quantity  of 
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indurated  bitumen  (considered  as  coal)  was  found  on  the  back 
of  the  amygdaloid,  the  pores  of  Which,  in  the  vicinity,  are  oc- 
cupied partly  by  a  similar  bitumen,  and  partly  by  a  dark  green 
chlorite.  Copper  has  been  found  in  veins  in  the  anterior  amyg- 
daloidal  range.  West  of  the  Hanging  Hills,  and  of  the  range 
of  High  Rock.  A  similar  bitumen  is  found  in  the  matrix  of 
the  veins,  which  consists  of  quartz,  calcareous  spar  and  sul- 
phate of  barytas. 

This  anterior  range  presents  a  series  of  ridges  or  curves, 
corresponding  to  those  of  the  main  range,  and  like  the  latter,  is 
divided  into  three  sections,  by  cross  valleys  opposite  the  passes 
at  Barnes'  and  Cook's  Gap.  The  Southern  of  these  sections 
commences  in  a  short  ridge,  fronting  the  South  point  of  the 
Western  line  of  the  range  (i,)  East  of  Cat-Hole.  The  Anterior 
range  is  perhaps  continued  in  the  amygdaloidal  hummocks  at 
the  South  point  of  the  Elastem  line  of  the  same  range,  which 
extend  some  distance  North,  along  the  East  side  of  the  same 
line,  still  farther  indicating  the  termination  of  the  Fourth  Sj^- 
tem  at  that  point  The  two  Southern  sections,  as  will  be  seen 
by  reference  to  the  map,  form  slightly  interrupted  ranges,  very 
nearly  parallel  to  the  main  range.  A  singular  curve  occurs  at 
the  South  point  of  the  Northern  of  these  two  sections,  more 
advanced  than  the  range  on  either  side  of  it,  and  apparently 
forming  a  connecting  hnk  in  front  of  the  pass  at  Barnes'  Gap. 
This  more  projecting  curve  is  opposite  the  smallest  elevation 
in  the  main  range,  (that  of  Short  Mountain.)  The  section  of 
the  anterior  range,  North  of  Cook's  Gap,  b  less  continuous 
than  those  farther  South,  presenting  in  its  middle  part,  a  more 
extensive  and  strongly  curved  range,  fronting  Farmingtoa 
Mountain,  and  the  South  part  of  the  ridge.  North  of  it,  and 
two  detached  shorter  ridges,  at  its  two  extremities.  The 
Northern  of  these  is  more  elevated  than  the  North  point  of  the 
main  range  behind  it,  and  may  be  considered  as  a  link,  con- 
necting the  latter  with  the  range  of  Talcott  Mountain. 

The  Posterior  lateral  ranges  of  the  Southern  section  of  tlie 
i  piwent  system  may  be  next  coi^idered.    These  form  a  sys- 
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tern,  conformable  to  the  maia  range  of  the  same  section,  and 
with  a  single  exception,  have  no  connexion  with  the  posterior 
range,  attached  to  the  Northern  section  of  the  main  range. 
They  all  apparently  terminate  at  a  point  not  farther  North  than 
the  South  point  of  Talcott  Mountain,  and  of  course  are  co- 
extensive with  the  main  range  of  the  present  section.  They 
exhibit  only  a  slight  curvature  at  their  Northern  extremity, 
as  they  terminate  quite  too  far  South,  to  be  at  all  influenced  by 
the  curve  at  the  Northern  termination  of  the  present  system. 
These  posterior  ranges  may  be  arranged  under  two  sections, 
a  Western  and  an  Eastern.  The  former  of  these  is  based  on 
the  curve,  at  the  Southern  extremity  of  the  present  main  range, 
with  one  exception,  apparently  based  on  the  range  anterior  to 
Lamentation  Mountain.  The  latter  section  includes  two  ran- 
ges, based  on  the  North  limb  of  the  third  main  curve.  These 
two  sections  are  separated  towards  the  South,  by  an  extensive 
basin  (that  of  the  Mattabesick,)  in  the  centre  of  Berlin  ;  bor- 
dered by  the  Western  section  of  the  posterior  ranges  of  the 
present  system,  on  the  West ;  by  the  Eastern  section  of  the 
same,  on  the  N.  E. ;  and  by  the  N.  W.  point  of  the  third  main 
curve,  on  the  S.  E.  This  communicates  on  the  South,  with 
the  basin  of  Beaver  Pond,  already  noticed,  and  on  the  North, 
by  a  long  narrow  valley  (that  of  Green  Swamp,)  between  the 
two  sections  of  the  posterior  ranges,  with  a  similar  basin  (that 
of  Little  river,)  West  of  Hartford.  The  route  of  the  Hart- 
ford and  New  Haven  Rail  Road  is  continued  along  the  line  of 
depression,  here  indicated. 

Commencing  with  the  Western  Section  (P.  W.,)  we  may 
first  notice  the  most  Eastern  range  (a,)  namely,  that  based  on 
the  anterior  range  of  Lamentation  Mountain.  This  commen- 
ces at  a  point  N.  W.  from  the  North  point  of  the  latter,  and 
S.  E.  from  the  North  point  of  the  range  (^)  East  of  Ca^Hole, 
already  described  in  connexion  with  the  main  range  of  the 
present  system,  and  is  thus,  in  a  manner,  intermediate  between 
the  Third  and  Fourth  Systems.  It  extends  first  nearly  N.,  to 
a  point  E.  N.  £.  from  the  N.  point  of  the  range  (i,)  where  it  ad- 
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Wcee  vfaniptiiy  If.,  in  a  ^tatmgly  uwrkod.cnmi  imd  beatiqf^ 
i^^aki  N.  N.  £l|  rant  out  io  « low  point,  in  the  S.  W.  part  i 
the  bannofthe  Mattabe«ek|  at  a  point  about  W.  of  Wortbiogr 
ton  meeting-lioujBe.  This  range  might  be  regarded  aa.a  eoipk- 
thtnation  of  the  anterior  rauge  of  the  Third  System,  adijuifiinf 
.ft  a  position  more  conformable  to  the  range  of  the  Fourth  Sj^ 
leniy  or  as  succeeding  the  range  (i,)  in  strong  receding  orier- 
Jl^consists  cbieiy  of  a  porous  or  fragmentary  am]^[d^id|  often 
eleaTing  cmicentricaUy.  It  is  fronted  towards  the  West|  at  jilf 
air?e  Westwaid,  and  for  some  distance  Soutbi  by  an  anterior 
range  of  shalei  very  exactly  conforming  in  its  course,  to  that 
ctf  the  range  it  accompaniesi  its  strata  dipping  towards  the 
fiont  of  the  latter.  On  the  back  of  the  ridge,  North  of  its 
ennre  Westward,  it  is  bordered  laterally,  in  the  manner  of  a 
dike,  by  a  mass  of  indurated  shale. 

«  Crooing  the  range  (i)  to  the  West,  we  may  now  trace  the 
Posterior  ranges,  based  on  the  curve  at  the  Southern  termina- 
tion of  the  present  main  range.  The  most  Eastern  of  these  (jS) 
commences  at  a  point  about  West  of  the  North  point  of  the 
Western  line  of  Uie  range  (i,)  and  nearly  in  the  line  of  direc^ 
tion  (N.  N.  E.)  of  the  North  point  of  the  Eastern  spur  of  South 
Mountain.  It  may  be  considered  as  based  on  the  N.  W.  point  of 
the  Western  line  of  (i,)  in  advancing  order ;  a  long  mural  front 
to  that  ridge^  terminating  S.  E.  of  the  commencement  of  the  pres- 
ent range.  This  range  forms  a  long  series  of  low  narrow  ridges, 
arranged  in  the  usual  manner,  in  their  order  of  succession ; 
through  the  greater  part  of  its  extent,  continued  nearly  in  a  direct 
line  N.  N.  E.,  and  terminating  at  a  point  E.  by  S.  of  Cook's  Gap. 
At  a  point  (*)  W.  N.  W.  of  the  curve  West,  in  the  preceding 
range,  it  recedes  abruptly  East ;  the  two  ranges  thus  approach- 
ing each  other,  beyond  the  North  point  of  the  range  {},)  Far- 
ther North,  at  the  passage  of  the  South  branch  of  the  Mattabe- 
sick,  it  advances  abruptly  West,  as  if  resuming  its  former 
course.  In  a  direction  S.  S.  W.  from  the  S.  point  of  this  ad- 
Tanced  ridge,  one  of  the  dikes  of  indurated  clay,  already  re- 
ferred tO|  crosses  the  bed  of  the  stream,  last  noticed,  c1 
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the  dip  of  the  shale,  West  of  it,  from  E.  to  W.  North  of  the 
N.  branch  of  the  Mattabesick,  and  consequently  of  the  de- 
pression continued  £.  S.  E.  from  Cook's  Gap,  it  again  advan- 
ces West,  after  a  considerable  intermption,  forming  a  distinct 
ridge,  extending  to  its  Northern  termination.  This  range 
usually  consists  of  the  common  crystalline  Trap  in  front,  over- 
laid, on  its  Eastern  declivity,  by  porous  amygdaloid,  in  some  in- 
stances, with  its  cavities  occupied  by  datholite.  In  the  ridge, 
immediately  S.  of  the  Mattabesick  (S.  branch,)  the  Trap  is  un- 
derlaid, nearly  to  the  top  of  the  ridge,  by  shale ;  the  latter  pre- 
senting, at  its  junction  with  the  Trap,  the  usual  phenomena  of 
induration  ;  a  thin  band  of  porous  amygdaloid  being  also  inter- 
posed between  them.  The  Trap,  in  this  last  mentioned  ridge, 
is  most  elevated  towards  the  South ;  the  line  of  junction  with 
the  shale  descending  Northward,  till  it  falls  below  the  bed  of 
the  stream,  at  the  passage  of  the  latter.  This  arrangement  is 
not  unfrequent  in  other  Trap  ridges,  but  rarely  so  strongly 
marked  as  in  the  present  instance.  North  of  its  recession  (*,) 
the  present  range  extends,  nearly  to  its  Northern  extremity, 
along  the  Western  border  of  the  basin  of  the  Mattabesick. 

West  of  the  South  part  of  the  range  (^,)  there  is  only  one 
Posterior  range  (7,)  based  on  the  main  range  of  South  Moun- 
tain. This  commences  at  a  point  nearly  equi-distant  between 
the  North  points  of  the  two  spurs  of  the  latter  range,  from 
which  it  is  separated  by  a  small  plain.  It  is  thus  in  advancing 
order  to  the  Eastern  spur,  and  in  receding  order  to  the  Westemi 
with  which  last  it  is  apparently  in  more  immediate  connexion. 
From  this  point,  it  is  continued  N.  N.  E.,  in  a  long  low  ridge, 
nearly  parallel  to  the  Western  ridge  of  the  Hanging  Hills,  and 
running  out  in  a  low  point,  nearly  E.  of  the  N.  point  of  the 
higher  portion  of  the  latter.  This  ridge,  opposite  its  middle 
portion,  is  fronted  on  the  West  by  several  lower  parallel  ridges, 
nearly  in  the  line  (N.  N.  E.)  of  the  N.  point  of  the  Western 
spur  of  South  Mountain ;  one  of  the  most  Western  of  these 
appearing  distinctly  on  its  West  side  as  a  dike,  bordered  later^ 
ally  by  shale.    This  range,  thus  far,  is  chiefly  composed  o£ 
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f»Mm  aiaygdaloidi  wiih  a  ibort  tMigt  of  ci'yvtilHM  Tfkp 
Jpiihe  moft  Western  of  its  firont  tidgee.  Oppoeito  the^Mscdi 
fKNQt  of  its  longer  Eaitem  ridgOy  a  dieUnct  ridge  liMi  ia  tfil* 
wneing  ordery  aeady  oppoeiie  the  &  point  of  a  lower  xidi[e»  tsr* 
A^aating  the  main  range  of  the  Hanging  Hilli  oa  liie.  SiuA^ 
This  advanced  ridge  ezlenda,  in  a  more  *irregaLu  eoteee^ 
K-^N.  ELy  nearly  parallel  to  the  latter  ridge  la  the  maiaraii^ 
«pd  terminatea  in  low  dike-like  pointai  neariy  E.  of  the  N.  fjoint 
.of  the  aame.  It  conaials  usually  of  a  amall  firagmentarfy  finei- 
grained  Trap  in  firont^  overlaid  Eaat,  partienlariy  towaida  tta 
.North,  by  a  porous  amygdaloid,  and  this  by  a  green  amygda^ 
ioidal  breccia,  similar  to  that  near  the  N.  point  of  the  anterior 
•range  of  Lamentation  Mountain.  It  terminates,  towards  the 
H^  E.,  by  a  distinct  recession,  or  curve,  Eastward,  in  several 
low  hummocks,  chiefly  composed  of  a  light  brown  indurated 
sbale,  with  small  dikes  of  a  fine-grained  blue  compact  Trap, 
^ond  of  porous  amygdaloid,  along  their  Weetem  fronla.  The 
nmge,  thus  described,  though  based  on  the  main  range  of  South 
Jlountain  (S)  ia  posterior  and  conformable  to  the  Western 
ridyre  of  the  Hanging  Hills  (^.) 

N.  W.  of  the  N.  point  of  the  range,  last  described,  and  in 
advancing  order,  another  Posterior  range  (6)  commences,  near- 
ly in  the  line  (N.  N.  £.)  of  the  Western  ridge  of  the  Hanging 
Hills,  and  at  a  point  about  East  of  the  N.  point  of  Short  Mt. 
This  range  extends  N.  N.  E.,  nearly  parallel  to  the  main  range 
of  High  Rock,  and  terminates  towards  the  North,  at  a  point 
about  East  of  the  N.  point  of  the  mural  front  along  the  East 
side  of  the  latter  range  towards  the  South,  and  nearly  in  the 
aame  direction  from  the  S.  point  of  the  appended  Western  por- 
tion of  the  same  main  range.    The  posterior  range  in  question 


.  *  S.  W.  of  tbe  8.  point  of  this  advanced  ndg«,  a  aumber  of  low  hammoeksriae  aft 
the  Eastern  baae  of  the  main  range»  neariy  ofipoaite  the  N.  point  of  tiie  higher  part  of 
the  latter,  marking  a  slight  flexure  Eastward  oC  the  main  range,  at  that  point.  The 
most  anterior  ridge  of  the  more  Southern  part  of  the  present  range  (y)  terminatea 
8.  of  these  hnramocks,  which  thus  fiont  the  recess  in  the  present  range  betweeu  tbe 
^t  ridg»»  last  iiotioed»  and  the  &  point  of  iha  advanced  lidge  in  question. 
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is  of  little  elevation,  but  higher  towards  the  South,  where  it  is 
also  of  great  width,  presenting,  on  the  West,  a  line  of  ledges 
of  a  rather  small  fragmentary  Trap,  bordered  East  by  rounded 
swells  of  porous  amygdaloid.     It  terminates  on  the  N.  in  a  nar- 
row receding  line  of  short  detached  ridges,  similar  in  character 
to  the  front  line  of  ledges,  farther  South.    At  its  Southern  termi- 
nation, it  is  separated  by  a  continuous  valley,  from  the  three 
ridges  approaching  it  in  that  direction,  namely,  the  posterior 
range  (7,)  and  the  N.  point  of  the  Hanging  Hills  (3,)  and  Short 
Mountain  (4,)  in  the  main  range,  and  has  distinctly  the  appear- 
ance of  an  independent  ridge,  marked  by  the  usual  indications 
of  a  stronger  elevating  force  at  that  point.    Continuing  farther 
North,  from  the  N.  point  of  the  range,  just  described,  across  a 
diluvial  plain,  more  elevated  than  the  latter,  we  meet  a  still 
lower,  broad  flat  ridge,  of  the  same  character  with  the  latter 
range,  and  in  nearly  the  same  direction,  but  in  receding  order. 
Farther  North,  the  range  rises  in  higher  ledges  on  the  West 
side  of  a  high  rounded  diluvial  covered  hill  (Pine  Tree  Hill,) 
and  then  advances  abruptly  West,  in  a  series  of  low  parallel 
ridges,  forming  a  broad  tabular  swell,  nearly  to  the  East  side 
of  the  range  of  High  Rock,  being  there  separated  from  it  only 
by  a  narrow  valley.    This  advanced  point  of  the  present  pos- 
terior range  is  about  E.  S.  E.  from  the  South  point  of  the  short 
ridge  (6,)  in  the  main  range.  South  of  Cook's  Gap.    It  soon 
terminates  North,  at  a  low  elevation,  fronting  a  plain  extend- 
ing along  the  East  side  of  the  North  point  of  the  High  Rock 
range,  to  the  North  branch  of  the  Mattabesick.    The  present 
range  {S)  properly  corresponds  immediately  to  the  Eastern  line 
of  the  main  range  of  High  Rock,  (^,)  commencing  opposite  the 
S.  point  of  the  latter,  in  a  direction  E.  S.  E.,  but  terminating 
sooner  towards  the  North. 

From  the  preceding  statement,  the  series  of  posterior  ranges 
(7 — ^1)  immediately  parallel  to  the  main  range  on  the  East,  ob- 
viously corresponds  to  the  latter,  in  its  elevations  and  order  of 
succession.  We  now  come  to  a  very  extensive  Posterior 
range  (<|)  apparently  intermediate  between  the  posterior  range 
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last  described,  and  the  more  Eastern  range  (jS)  based  on  the 
Seathem  curre  of  the  present  main  range.  This  range  com- 
mences in  low  points,  sinking  beneath  a  group  of  diluvial  hil- 
locks, on  the  South,  about  E.  S.  E.  from  the  North  point  of 
the  Southern  section  of  the  range  (S)  posterior  to  High  Rock, 
and  in  the  same  direction  from  the  North  point  of  the  mural 
front  on  the  East  side  of  that  range,  and  from  the  South  point 
of  the  Western  appended  portion  of  the  same  range.  This 
correspondence  in  arrangement  may  be  extended  much  farther ; 
a  remarkable  advance  occurring  in  the  anterior  amygdaloidal 
range,  W.  N.  W.  of  the  point  last  noticed,  while  a  line  con- 
tinned  E.  S.  E.  would  cross,  nearly,  the  recession  (*)  in  the 
next  Eastern  posterior  range  (jS,)  the  corresponding  advance  in 
the  most  Eastern  posterior  range  (a,)  and  also  the  South  point  of 
the  lower  Northern  portion  of  the  third  main  curve,  and  the 
North  point  of  Lamentation  Mountain,  in  the  more  elevated 
portion  of  the  same  main  curve.  This  is  only  one  of  the  many 
equally  striking  instances  of  conformity  of  arrangement,  which 
might  be  detailed,  if  the  limits  of  this  report  permitted.  The 
present  range,  in  its  most  Southern  part,  is  of  great  width,  with 
a  line  of  high  ledges  of  crystalline  Trap  along  its  West  front, 
and  a  long  gradual  declivity  to  the  East,  along  which  extend 
distinct  ridges  of  a  sub-amygdaloidal  (geodic)  Trap,  including 
in  its  cavities  crystalline  quartz  and  agates.  This  part  of  the 
range,  in  its  middle  portion,  is  bordered,  both  West  and  East, 
by  low  detached  ridges  of  amygdaloid,  in  the  Eastern  of  which 
that  rock  occasionally  appears  only  in  small  dikes  or  veins,  iii 
a  brown  indurated  shale.  The  present  range  is  crossed,  at  its 
South  point,  by  the  South  branch  of  the  Mattabesick,  at  Moore's 
Mills,  where  it  exhibits  several  interesting  phenomena.  In 
the  ravine,  crossing  the  middle  ridge,  is  a  large  vein  of  sul- 
phate of  barytes,  bordered  By  thin  bands  of  calcareous  spar, 
bearing  N.  N.  E.  in  the  direction  of  the  Trap  range.  A  little 
farther  N.  W.,  in  the  same  ridge,  is  an  apparent  dike  of  brown 
indurated  shale,  crossing  the  range  more  obliquely  (N.  E.) 
Where  the  stream  crosses  the  third  (Eastern)  ridge,  considera- 
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ble  quantities  of  indurated  bitumen,  considered  as  coal,  have 
been  found  in  the  Trap,  occupying  veins,  and  the  cavities  of 
large  quartz  geodes.  Different  attempts  have  been  there  made 
in  search  of  coal.  Farther  North,  on  the  East  side  of  the 
same  ridge,  where  the  Trap  appears  as  a  dike,  bordered  later* 
ally  by  a  brown  indurated  shale,  small  veins  have  been  found, 
both  in  the  Trap  and  the  adjoining  indurated  shale,  containing 
the  sulphurets  of  lead,  zinc  and  iron,  in  a  matrix  of  quartz, 
sulphate  of  barytes  and  calcareous  spar,  also  including  seams 
of  indurated  bitumen.  These  veins  have  been  worked  to  some 
extent  as  a  Lead  Mine.  In  this  Southern  portion  of  the  pres- 
ent range,  the  Trap  sinks  on  the  West  below  the  level  of  its 
base,  while  on  the  East  it  either  dips  under  a  parallel  ridge  of 
shale,  or  terminates  in  that  direction  as  a  dike,  in  the  manner 
noticed  at  the  Lead  Mine.  After  a  course  of  more  than  half 
a  mile  North-Easterly,  this  range  recedes  twice  abruptly  East- 
ward, and  is  then  continued  N.  N.  E.  in  a  long,  straight,  com- 
paratively narrow  ridge,  largely  interrupted  near  its  middle 
point,  to  the  N.  branch  of  the  Mattabesick. 

North  of  that  stream,  and  consequently  of  the  depression 
continued  East  from  Cook's  Gap,  the  present  range  apparent- 
ly forms  a  strongly  marked  curve,  advancing  N.  W.  to  the  S.  E, 
part  of  New  Britain  village.  The  range,  for  some  distance 
N.  of  the  stream,  is  partly  concealed  by  an  accumulation  of 
diluvial  sand  and  gravel.  After  resuming  its  N.  N.  E.  coursei 
it  is  continued,  through  the  East  part  of  the  village,  to  the 
S.  branch  of  Little  river,  across  which  it  advances  abruptly- 
West.  The  ridge,  East  of  the  brook,  is  underlaid  by  shale, 
while  that  West,  is  overlaid  by  the  same.  The  shale,  in  both 
instances,  is  indurated  at  its  junction  with  the  Trap ;  that  ou 
the  back  of  the  Western  ridge  (*,)  there  occupied  by  a  porous 
amygdaloid,  is  partly  converted  into  a  dark  red  jasper,  closely 
cemented  to  the  amygdaloid.  The  range  is  then  continued 
more  N.  Easterly,  till  it  meets  the  West  side  of  the  valley  of 
Green  Swamp,  continued  Northward  in  that  of  Little  river, 
when  it  abruptly  recedes,  and  is  then  continued  more  Norther- 


384 

Ifi  in  a  high  bioed  ridge,  temtinating  in  a  low  point,  about 
half  a  mile  South  of  West  Hartford  meetiog-hooae.  This  last 
ridge  usaally  presents  in  front  a  line  of  crystalline  Trap  Iddges, 
with  porous  amygdaloid  on  its  Eastern  declivity.  Near  its  S. 
point,  at  its  E.  base,  is  a  singular  detached  hnmmock,  present- 
ing a  short  dike-like  range  of  a  fine-grained  Trap,  filled  with 
▼eins  or  seams  of  a  fine  red  jai^r,  and  orerlaid  or  bordered 
by  a  brown  indurated  coarse  micaceous  shale.  The  ridge  at  its 
Northern  extremity,  is  overlaid  by  a  similar  micaceous  shale. 
This  variety  of  shale  I  have  found  only  on  the  back  of  Trap 
ridges,  in  immediate  contact  with  them.  In  the  line  of  that 
part  of  the  present  range,  passing  through  New  Britain  village, 
continued  8.  Westerly,  in  the  bed  of  the  North  branch  of  the 
Mattabesick,  at  Hart's  Mills,  is  a  wide  bed  of  bituminous  shale, 
with  interposed  bands  of  a  bluish  compact  sub-bituminous 
liniestone,  and  with  a  dike  of  indurated  clay,  with  dissemina- 
ted bitumen,  adjoining  which  the  shale  abounds  in  cross  seams 
of  brown  spar,  with  bitumen  and  fluor.  In  a  ridge  of  shale, 
parallel  to  that  part  of  the  range  N.  of  the  passage  of  Little 
river  (*,)  a  similar  dike  of  a  light  brown  indurated  shale  oc- 
curs, divided  into  small  prismatic  fragments,  closely  cemented 
by  seams  of  crystalline  quartz  and  sulphate  of  barytes. 

East  of  the  South  part  of  that  portion  of  the  present  range, 
N.  of  the  N.  branch  of  the  Mattabesick,  a  short  parallel  range 
(t)  commences,  E.  of  New  Britain  village,  and  extends  N.  N.  E. 
along  the  summit  of  the  high  ridge,  West  of  Green  Swamp 
valley,  running  out  in  a  low  dike-like  point,  on  the  South  side 
of  Little  river,  as  it  enters  that  valley.  This  range  is  in  the 
line  of  the  preceding  range  S.  of  the  N.  branch  of  the  Matta- 
besick, and  of  the  most  Eastern  ridge  of  the  curve,  N.  of  that 
stream.  A  similar  short  range  (t)  rises  in  strong  receding 
order,  behind  the  N.  part  of  the  one  last  described,  on  the  E. 
side  of  Green  Swamp  valley,  and  crossing  a  long  ridge  of 
shale  obliquely  N.  E.,  terminates  in  a  low  detached  ridge  of 
amygdaloid,  in  the  valley  next  East,  a  short  distance  W.  of 
Newington  meeting-house.    This  range  is  apparently  in  the 
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line  of  direction  of  the  Eastern  posterior  range  (jS,)  and 
might  be  regarded  as  its  continuation,  receding  strongly  to- 
wards the  West  front  of  the  Eastern  section  of  the  posterior 
ranges  of  the  present  system. 

One  other  posterior  range  (^)  remains  to  be  noticed  in  the 
Western  section.  This  commences  N,  of  New  Britain  village, 
in  an  intermediate  position  between  the  low  ridge,  continued 
in  the  line  of  the  High  Rock  range,  and  the  ridge  (*,)  in  the 
ratige  (5)  passing  through  that  village.  It  appears  at  first  in 
a  short  even  ridge,  very  little  elevated,  but  farther  N.  is  for 
some  distance  apparently  concealed  by  diluvium,  till  it  rises, 
at  a  point  E.  S.  E.  of  Farmington  Mountain  in  the  main 
range,  in  a  series  of  more  continuous  ridges,  presenting,  in  its 
Southern  half,  three  parallel  subordinate  ranges,  a  central  one 
of  compact  Trap,  and  two  lateral  ranges  of  amygdaloid. 
The  Western  amygdaloidal  range  is  the  most  elevated  of  the 
three  ranges.  Near  its  N.  point,  the  amygdaloid,  of  which  it 
is  composed,  abounds  in  agates,  and  has  its  pores  partly  occu- 
pied by  indurated  bitumen.  The  Eastern  amygdaloidal  ridge 
is  alone  continued  to  the  N.  point  of  the  present  range  (on  the 
S.  side  of  the  branch  of  Little  river,  passing  by  West  Hartford 
meeting-house,  and  at  a  point  about  East  of  the  S.  point  of 
Talcott  Mountain.)  The  Trap  of  this  Eastern  ridge,  near  its 
N.  point,  contains  seams  of  native  copper.  The  middle  ridge 
of  compact  Trap  is  continued  less  far  N.  than  the  anterior 
amygdaloidal  ridge,  while  the  Eastern  amygdaloidal  ridge  ad- 
vances into  its  line  farther  N.,  approaching  the  N.  point  of  the 
anterior  ridge.  This  last  posterior  range  might  be  regarded 
as  a  continuation  of  the  main  range  of  High  Rock,  succeed- 
ing it  in  receding  order,  or  more  properly  as  a  posterior  range, 
corresponding  to  the  third  division  of  the  Southern  section  of 
the  main  range  (viz.  that  from  Cook's  Gap  to  the  S.  point  of 
Talcott  Mountain,)  with  which  it  is  nearly  coextensive,  and  to 
which  it  is  also  parallel.  This  range  extends  farther  Norths 
than  any  other  posterior  range  of  the  Southern  section  of  the 
main  range. 
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The  Posterior  ranges,  thus  described,  may  be  r^arded  as 
forming,  with  the  main  and  anterior  range,  one  great  range, 
characterized  by  parallel  ridges  of  Trap,  with  interposed 
bands  of  shale,  rising  on  one  general  line  of  elevation.  This 
rises  abruptly  on  the  West,  to  the  summit  of  the  main  range, 
and  then  descends  very  gradually  East  to  the  depression,  form- 
ed by  the  line  of  basins  and  valleys,  already  referred  to,  along 
which  the  route  of  the  Hartford  and  New  Haven  Rail  Road  is 
conducted.  Only  two  of  the  posterior  ranges,  above  described, 
(a — t,)  are  situated  E.  of  the  route  of  that  road,  and  these  may 
be  considered  as  links,  connecting  the  line  of  elevation  in 
question,  the  former  with  the  third  S3^tem,  and  the  latter  with 
the  Eastern  section  of  the  posterior  ranges  of  the  present  sjrs- 
tem.  In  crossing  the  line  of  elevation,  above  mentioned,  by  a 
section  across  the  High  Rock  range,  we  meet  five  different 
ranges  of  Trap,  between  the  East  Plain,  in  Southington,  and 
the  central  basin,  in  Berlin.  Sandstone  underlies  the  Western 
of  these  ranges ;  the  others  are  separated  by  bands  of  shale. 
The  shale  appears  both  underlying  and  overlying,  at  different 
points  of  these  ranges ;  but  in  other  places,  these  ranges  ap- 
pear obviously  as  dikes,  rather  than  as  intercluded  masses. 
These  posterior  ranges  might  be  considered  as  forming  three 
leading  ranges ;  an  Eastern,  formed  by  (i8 — t — t,)  and  more 
immediately  connected  with  (i,)  appended  to  the  main  range ; 
a  middle,  formed  by  (7 — S — e,)  and  connected,  in  like  manner, 
with  the  main  range  of  the  Hanging  Hills ;  and  a  Western, 
formed  by  (?,)  continued  in  the  line  of  the  main  range  of  High 
Rock.  These  posterior  ranges  present  nunnerous  conformities, 
in  elevation  and  arrangement,  both  with  each  other,  and  with 
the  main  and  anterior  ranges.  These  are  represented,  in  the 
map  accompanying  this  report,  by  dotted  lines  crossing  them 
transversely. 

(P.  E.)  The  Eastern  Section  of  the  posterior  ranges,  corres- 
ponding to  the  Southern  section  of  the  present  main  range,  pre- 
sents two  distinct  ranges,  based,  as  has  already  been  observed,  on 
the  Northern  limb  of  the  third  main  curve.     The  Western 
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range  (1)  commences,  on  the  South,  in  a  low  point,  nearly 
North  of  the  point  where  the  Mattabesick  crosses  the  thiid 
main  curve,  and  soon  forms  a  high  broad  ridge,  exhibiting 
several  parallel  lines  of  elevations,  and  presenting  a  distinct 
curve,  nearly  parallel  to  the  first  curve  in  the  third  maia 
range.  East  of  the  Mattabesick,  but  in  a  direction  more 
N.  Easterly.  This  is  succeeded  by  a  series  of  similar  but 
lower  ridges,  bearing  successively  more  to  the  North,  until  at 
the  passage  of  the  Middle  Hartford  Turnpikci  the  range  as- 
sumes a  N.  N.  E.  direction,  nearly  parallel  to  the  correspond-* 
ing  part  of  the  fourth  main  range.  This  range  thus  apparent- 
ly, at  its  commencement,  conforms  nearly  in  its  direction  to 
the  third  main  range,  (resembling,  in  this  respect,  the  com- 
mencement of  the  latter  range,  in  Paug  Mountain,)  and  gradu** 
ally,  as  it  proceeds  Northward,  wheels  into  a  position,  con- 
formable to  the  fourth  main  range.  After  passing  the  Middle 
Turnpike,  it  extends  N.  N.  E.  in  a  long,  nearly  uniform  ridge^ 
tliat  of  Newington  Mountain,  about  equal  in  elevation  to  that 
at  the  Southern  termination  of  the  range ;  interrupted  only  by 
one  valley,  crossing  it  N.  N.  W.,  at  an  abrupt  recession  East, 
and  at  last  terminating  in  a  low  point,  also  with  a  slight  re- 
cession East,  just  N.  of  the  S.  road  from  Farmington  to  Hart- 
ford. At  a  point  N.  E.  from  this  termination,  a  dike  of  indu- 
rated clay  crosses  the  bed  of  a  small  stream,  flowing  N.  to 
Little  river,  accompanied  with  the  same  disturbance  in  the 
strata,  already  noticed,  and  apparently  indicating  a  recession  in 
the  Trap  range  to  that  point,  and  thus  marking  a  distinct 
curvature  at  its  Northern  extremity. 

The  Eastern  range  (2)  commences,  towards  the  South,  on 
the  West  bank  of  the  Connecticut,  at  Rocky  Hill  landingi 
more  than  a  mile  N.  of  the  E.  point  of  the  third  main  curve* 
It  forms,  at  first,  a  long  ridge  bearing  N.  N.  W.,  with  a  line  of 
ledges  of  fragmentary  Trap,  along  its  West  front,  and  a  steep 
declivity  of  amygdaloid,  on  the  East,  extending  to  the  mead- 
ows of  the  Connecticut.  This  ridge,  known  as  Rocky  Hill, 
forms  a  distinct  curvci  particularly  towards  the  South,  and  teN 
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tninates,  towards  the  North,  on  the  S.  bank  of  Piper's  brook, 
adjoining  the  Middletown  Turnpike.  The  range  then  advan- 
ces W.,  across  a  wide  valley,  in  which  is  a  large  bed  of  bitu- 
minous shale,  containing  fish  impressions,  and  recently  exca- 
vated for  coal.  It  is  then  continued  N.  Westerly,  in  a  lower, 
more  aroygdaloidal  ridge,  apparently  overlaid,  on  the  N.  East, 
by  a  similar  bituminous  shale.  At  a  point  about  East  of  the 
passage  of  the  Middle  Turnpike  across  the  preceding  range, 
the  present  range  becomes  more  elevated,  and  turns  Northerly, 
in  a  direction  nearly  parallel  to  the  preceding,  but  in  slightly 
advancing  order,  assuming  a  N.  N.  E.  direction,  parallel  to 
the  fourth  main  range,  opposite,  only  at  a  point  about  East  of 
the  N.  point  of  the  preceding  range.  It  there  forms  a  long 
uniform  ridge,  called  Rocky  Hill,  with  a  line  of  abrupt  ledges 
of  compact  Trap,  along  its  West  front,  and  a  very  gradual 
slope  of  amygdaloid  towards  the  East.  This  ridge  terminates, 
towards  the  North,  in  low  swells  of  amygdaloid,  at  some  dis- 
tance S.  of  Little  river ;  but  at  a  point  fiaurther  N.  East,  at  the 
excavation  of  the  Rail  Road,  just  West  of  its  depot,  is  a  mass 
of  dark  greenish  indurated  shale,  highly  contorted,  and  dis- 
turbed in  its  dip,  with  seams  of  bitumen  and  calcareous  spar, 
and  with  traces  of  copper  (also  occurring  in  the  Trap  of 
Rocky  Hill,)  apparently  indicating  the  continuation  of  the 
Trap  in  that  direction,  and  thus  increasing  the  curvature  of 
the  range  towards  the  North.  The  present  range  forms  a  very 
distinct  and  regular  curve,  and  may  be  viewed  throughout  its 
whole  extent  from  both  its  extremities.  Like  the  posterior 
curve  (P.  2  S.)  of  the  third  system,  it  is  the  only  range  which 
presents  distinctly  the  proper  curvature  of  the  fourth  system  ; 
the  main  range,  and  the  more  Western  posterior  ranges,  being 
all  disturbed,  at  their  Southern  termination,  by  the  N.  part  of 
the  third  system.  This  range  is  overlaid,  at  the  passage  of  the 
Middle  Turnpike,  by  the  dark  brown  indurated  micaceous 
shale,  already  noticed. 

The  Northern  Section  (2)  of  the  present  main  range,  inclu- 
ding all  that  part  of  it  extending  from  the  South  point  of  Tal- 
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cott  Mountain  to  its  N.  E.  extremity,  is  as  remarkable  for  the 
simplicity  of  its  arrangement,  as  the  Southern  section  for  its 
complexity.  While  that  exhibits  a  distinct  anterior  range^ 
throughout  its  whole  extent,  and  two  subordinate  systems  of 
posterior  ranges,  including  at  least  five  distinct  ranges,  this 
presents  only  a  single  posterior  range,  and  an  anterior  rangSi 
only  for  a  short  distance.  While  that,  too,  exhibits  a  broken 
range  of  detached  elevations,  separated  by  deep  cross  valleys, 
particularly  in  its  two  Southern  subordinate  sections,  and 
forming,  in  the  whole,  a  strongly  marked  curve,  the  present 
section  presents  a  comparatively  unbroken  and  continuous 
range,  with  very  slight  curvature,  except  at  its  Northern  ex- 
tremity. This  section  may  be  divided  into  three  subordinate 
sections,  each  of  which  commences,  on  the  South,  with  a  re* 
markable  elevation,  running  out,  in  a  comparatively  low  point, 
at  the  opposite  extremity.  These  sections  commence,  respec- 
tively, at  the  South  point  of  Talcott  Mountain,  at  that  of  New- 
gate Mountain  (Granby,)  and  at  that  of  Mt  Tom.  Viewed 
in  relation  to  the  arrangement  of  its  parts,  the  present  section 
might  be  divided  into  two  sub-sections,  in  the  same  manner  as 
the  Southern,  by  the  pass  at  Cook's  Gap.  This  division  occurs 
at  the  passage  of  Westfield  river,  where  the  range  is  crossed 
by  a  nearly  directly  transverse  valley,  receding  towards  it  from 
^tlle  South,  and  advancing  rather  abruptly  from  it,  towards  the 
North.  The  range,  however,  is  of  comparatively  little  eleva- 
tion, in  both  directions  from  this  point  of  intersection.  That 
part  of  the  range,  towards  the  North,  presents  a  strongly 
marked  curvature,  while  that  towards  the  South,  deviates  but 
little  from  a  direct  line. 

(^.)  The  most  Southern  of  the  sut>ordinate  sections,  first 
indicated,  includes  that  part  of  the  main  range,  extending 
from  the  South  point  of  Talcott  Mountain,  to  the  South  point 
of  Newgate  Mountain.  This  forms  a  long  nearly  straight 
range  ;  deeply  intersected  only  by  the  narrow  ravine,  at  the 
passage  of  Farmington  river ;  of  nearly  uniform  height,  in  its 
Southern  half,  but  gradually  diminishing  in  elevation,  towards 
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ij^  North.  It  preteots  a  aerifls  of  ridges,^  separated  by  eleYa* 
tad  passes  or  depressions,  and  ^ucceediDg  each  other  mostly  in 
fsceding  order.  Of  these,  the  Southern  is  the  longest  and 
most  elevated,  occupying  nearly  one  third  of  the  whole  seotioo, 
and  is  marked  by  a  very  uniform  outline.  It  commenoesi  oa 
the  South,  in  a  bold  point,  somewhat  in  advance  of  the  North 
ppint  of  the  Southern  section  of  the  main  range,  and  termia* 
«les  in  an  equally  bold  point,  on  the  North.  The  summit  of 
this  ridge  usually  presents  two  distinct  terraces ;  a  lower,  com- 
poaed  of  a  greenish  sub-amygdaloidal  Trap^  containing  traces 
of  copper,  in  several  different  localities,  and  in  its  Southern 
part,  prehnite,  in  seams  or  plates ;  and  a  higher,  composed  of  a 
dark  compact  crystalline  Trap.  A  ridge,  in  the  latter  terrace, 
South  of  the  pond,  at  Montevideo,  is  underlaid  by  a  friable 
red  shale,  interposed  at  a  large  angle,  between  it  and  the  lower 
sub-amygdaloidal  terrace.  The  latter,  firom  this  circumstance, 
as  well  as  j^m  the  character  of  the  rock,  and  its  accompany** 
ing  minerals,  hqre  apparently  represents  the  anterior  range, 
fronting  the  Southern  section.  The  main  range  is  bordered 
OB  the  Esst,  throughout  the  whole  extent  of  this  ridge,  by  a 
distinct,  but  closely  parallel  ridge,  continued  nearly  in  the  line 
of  the  North  point  of  the  Southern  section  of  the  main  range. 
This  commences,  on  the  South,  in  a  bold  point  farther  North 
than  the  South  point  of  the  present  section  of  the  main  ran^ 
and  forms  a  comparatively  high  ridge,  South  of  the  Albany 
Turnpike,  but  is  only  slightly  elevated  farther  North.  It  is 
separated  from  the  main  range,  by  a  long  narrow  valley,  in 
which  I  have  observed  no  appearance  of  shale,  in  place.  At 
its.  North  point  it  is  continuous  with  the  main  range,  farther 
North,  which  last  succeeds  it  in  slightly  receding  order.  The 
second  ridge,  in  the  present  section  of  the  main  range,  is  sepa- 
rated from  the  North  point  of  Talcott  Mountain,  by  a  depres- 
sion at  the  Weatogue  pass,  opening  North  from  the  valley  last 
noticed.  It  succeeds  the  latter  ridge,  in  strong  receding  order, 
as  already  indicated,  and  after  a  comparatively  short  course, 
terminates  at  another  depression  (that  of  Adams'  Gap,)  crossing 
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the  range  obliquely  S.  E.  The  next  ridge,  of  about  equal 
length,  commences  in  slightly  receding  order,  and  is  continued 
to  the  passage  of  Farmington  river,  beyond  which  extends  a 
series  of  short  and  low  elevations,  receding  for  the  greater 
part  of  the  distance,  but  slightly  advancing  towards  the  North- 
ern extremity  of  the  present  section.  At  the  passage  of  Farm- 
ington river,  there  is  a  slight  recession  in  the  range,  which  has 
probably  caused  the  passage  of  the  river  at  that  point,  rather 
than  a  rupture  by  violence. 

(3.)  The  second  subordinate  section,  as  first  indicated,  ex« 
tends  from  the  S.  point  of  Newgate  Mountain,  to  the  S.  point 
of  Mt.  Tom.  This  presents,  in  its  Southern  part,  two  more 
elevated  ridges,  separated  by  a  pass,  about  East  of  the  North 
point  of  Manituck  Mountain,  in  the  Western  line  of  elevation. 
The  Southern  of  these  (Newgate  Mountain,)  rises  S.  E.  of 
Newgate  Mine,  along  the  East  side  of  which  it  extends,  with 
a  mural  front  West.  A  remarkable  anterior  range  (A)  may 
here  be  noticed,  commencing  opposite  the  point,  in  the  prece- 
ding section,  where  the  latter  begins  to  advance,  as  above  in- 
dicated, and  terminating  at  the  Newgate  Mine,  opposite  the 
West  front  of  Newgate  Mountain.  In  its  South  part,  this 
anterior  range  is  chiefly  composed  of  a  brecciated  amygdaloid, 
already  noticed,  and  in  its  North  part,  of  a  light  blue  ferru- 
ginous felspathic  amygdaloid.  The  S.  copper  mine  (Granby,) 
is  contained  in  the  brecciated  amygdaloid,  on  the  East  side  of 
the  range,  near  its  Southern  extremity,  and  the  Newgate  Mine^ 
in  the  partially  indurated  sandstone,  underlying  the  rangej 
at  its  Northern  extremity.  The  copper  of  the  South  mine  is 
chiefly  contained  in  the  seams  of  indurated  clay  traversing  the 
amygdaloid ;  that  of  the  Newgate  Mine  in  interstratified  masses, 
in  the  sandstone.  This  anterior  range  is  separated  from  the 
main  range  by  a  band  of  friable  red  shale,  in  the  same  manner 
as  the  anterior  ranges  fronting  the  main  range,  S.  of  the  present 
leading  section.  The  second  ridge,  above  noticed,  in  the  present 
sub-section,  terminates  near  the  North  line  of  the  State,  beyond 
which  the  range  is  continued  in  a  series  of  lower,  slightly  race- 
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ding  elevations,  to  Westfietd  river.  Here  it  advances  rather 
abruptly,  in  a  series  of  similar  elevations,  forming,  however,  a 
well  marked  curve,  terminating  at  a  depression,  at  the  West 
load  from  Springfield  to  Northampton.  A  quarry  of  lime- 
stone occurs  in  this  vicinity,  employed  in  the  manufacture  of 
cement ;  but  not  having  visited  it,  I  am  unable  to  point  out 
its  precise  relations  to  the  Trap  range.  North  of  this  depres- 
non,  the  range  advances  slightly  to  the  Northern  terminatioa 
of  the  present  sub-section,  in  the  same  manner  as  already  no- 
ticed at  the  Northern  termination  of  the  preceding. 

(3.)  The  Northern  subordinate  section  commences  at  the 
South  point  of  Mt.  Tom,  where  the  range  rises  abruptly  to 
the  most  elevated  summit,  in  the  entire  Trap  system  of  the 
present  Secondary  formation.  This  extends  N.  N.  E.,  in  a 
long  nearly  uniform  ridge,  with  a  mural  front  to  the  West,  on 
a  very  elevated  base,  and  receding  somewhat,  sinks  rapidly  to 
the  Connecticut  below  Northampton.  East  of  the  river,  the 
range  bends  abruptly  East,  in  receding  order,  and  is  contin- 
ued, in  that  direction,  in  a  line  of  high  detached  elevations^ 
separated  by  transverse  depressions,  on  the  general  summit  of 
the  range,  to  the  road  from  Amherst  to  Granby.  The  most 
Western  of  these  elevations  (Mt.  Holyoke)  is  celebrated  for 
the  fine  view  it  commands  from  its  summit.  East  of  the  road 
above  noticed,  the  range  is  continued  in  a  series  of  low,  usu- 
ally dike-like  elevations  of  Trap,  apparently  extending  across 
the  North  points  of  a  group  of  sandstone  ridges,  ranging  N. 
Easterly  across  the  line  of  the  Trap  range,  farther  West. 
This  group  of  sahdstone  ridges,  with  its  accompanying  Trap, 
terminates  on  the  West  side  of  a  narrow  plain,  separating  it 
from  the  Eastern  Primary.  The  Trap,  at  the  N.  Eastern  ter- 
mination of  the  present  section,  apparently  presents  little  or 
no  curvature  to  the  South,  but  the  sandstone  ridges,  just  no- 
ticed, project  a  considerable  distance  in  that  direction,  and  are 
obviously  connected,  in  elevation,  with  the  Trap  range,  whose 
curvature  they  in  some  measure  serve  to  complete. 

The  only  distinct  Anterior  range^  fronting  the  Northern  sec- 
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tion  of  the  present  main  range,  so  far  as  I  have  observed,  is 
that  already  noticed,  connected  with  the  copper  mines  in 
Granby.  The  remarkable  band  of  shale,  interposed  between 
the  highest  terrace  of  compact  Trap,  and  the  lower  front 
terrace  of  sub-amygdaloidal  Trap,  on  the  summit  of  the 
main  range,  at  Montevideo,  as  well  as  the  more  general  oc- 
currence of  a  similar  lower  terrace  along  the  West  front 
of  the  main  range,  apparently  indicate  that  the  Anterior 
range,  which  is  distinctly  separated  in  the  third  main  curve, 
and  in  the  Southern  section  of  the  present  (fourth)  main 
curve,  although  there  a  part  of  the  same  genercd  elevation,  is, 
in  the  present  section,  combined  in  the  same  mass  with  the 
main  range.  In  the  first  and  second  main  curves,  and  in  the 
Southern  part  of  the  third,  the  anterior  ranges  are  generally 
more  remote,  and  form  lines  of  elevation  entirely  distinct  from 
the  main  range. 

Only  one  distinct  Posterior  range  has  been  observed  by 
me,  connected  with  the  present  section.  This  forms  a  long, 
low,  nearly  straight  ridge,  or  series  of  ridges  (P,)  closely 
parallel  and  conformable  to  the  main  range  it  accompanies, 
and  usually  at  a  distance  behind  it,  of  less  than  half  a 
mile.  It  first  commences  distinctly,  at  a  point  behind  the 
Southern  extremity  of  the  main  ridge,  North  of  the  Weatogue 
pass.  Farther  South,  it  may  be  occasionally  traced  in  low 
dike-like  points,  to  a  short  distance  S.  of  the  Albany  Turn- 
pike, in  a  direction  leading  towards  the  N.  point  of  the  poste- 
rior range  (?  W.)  of  the  Southern  section  of  the  present  main 
range,  with  which  it  is  perhaps  continuous,  its  most  Southern 
part  being  less  developed,  or  concealed  by  diluvium.  N.  of 
the  point  behind  the  Weatogue  pass,  it  is  continued  in  a 
slightly  interrupted  ridge,  usually  of  little  elevation,  at  least 
to  a  point  W.  of  West  Suffield  meeting-house.  Its  precise 
termination,  towards  the  North,  I  have  not  ascertained.  It  is 
separated  throughout,  from  the  main  range,  by  an  interval, 
occupied  by  shale.  It  conforms  in  its  arrangement  generally 
to  the  maia  rangei  presenting  a  series  of  similar  elevations 
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tad  depressions,  but  less  distinctly  marked.  Thus  aft  the 
passage  of  Farmington  river,  it  terminates  in  a  low  pointi  on 
the  South,  and  soon  rises  abruptly  to  a  greater  elevation,  on 
the  North.  In  all  the  rest  of  the  extensive  tract  of  the  Sec- 
ondary, East  of  the  present  section,  including  the  whole  of 
the  Secondary,  East  of  the  Connecticut,  I  have  observed  ao 
indications  of  Trap  in  place. 

W.  The  Western  Line  of  Elevatiotu 

The  Western  line  of  elevation,  as  has  already  beeh  stated, 
includes  two  subordinate  lines  of  elevation  (sections,)  aepaira- 
ted  by  a  wide  interval  of  sandstone,  in  each  of  which  are  two 
'  main  curves.  These  subordinate  lines  of  elevation,  as  well 
as  their  main  curves,  are  in  a  relation  to  each  other,  the  ra- 
'verse  of  that  which  prevails  in  the  Eastern  line  of  elevation  ; 
the  Southern  being  more  extensive  than  the  Northern,  and  the 
Southern  curve  in  each,  in  like  manner,  exceeding  the  North- 
ern. The  Western  line  of  elevation  may  be  considered  the 
complement  of  the  Eastern,  being  most  largely  developed, 
where  the  latter  is  least  so,  and  apparently  quite  suppressed, 
opposite  those  points  of  the  latter  of  greatest  extent  and  mag- 
hitude.  Thus  the  smaller  Northern  line  of  elevation  fronts 
the  larger  Northern  curve  in  the  Eastern  line,  and  also  one  of 
the  least  elevated  portions  of  the  latter,  namely,  the  Northern 
part  of  the  section  commencing  with  Talcott  Mountain.  The 
larger  Southern  line  of  elevation,  on  the  contrary,  fronts  the 
three  smaller  Southern  curves  of  the  Eastern  line,  and  the 
larger  Southern  curve,  in  the  same  Western  line,  is  opposite 
the  two  smallest  of  those  curves  in  the  Eastern  line,  while  the 
smaller  Northern  curve  is  opposite  the  largest  of  those  curves, 
namely,  the  third.  The  Western  main  curves,  at  the  same 
time,  do  not  correspond  with  the  Eastern,  but  rather  form  links 
connecting  two  of  the  latter,  like  the  exterior  anterior  range 
of  the  second  Eastern  system.  Thus  the  most  Southern  West- 
ern curve  extends  from  a  point  opposite  the  West  front  of  the 
first  Eastern  system,  to  a  point  opposite  that  of  the  third,  en- 
tirely including  the  second.     The  Northern  curve  in  the 
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Southern  section  of  the  W.  line,  in  like  manner,  extends  from 
a  point  opposite  the  Southern  part  of  the  third  Eastern  sys- 
tem, to  a  point  nearly  opposite  the  S.  W.  termination  of  the 
fourth  Eastern  system,  at  the  Hanging  Hills.  The  Northern 
section  of  the  Western  line  connects,  in  a  similar  manner,  the 
West  front  of  the  Southern  division  of  the  Northern  section 
of  the  fourth  Eastern  system,  with  the  West  front  of  the  sec- 
ond division  of  the  same  section.  These  details  will  serve  to 
indicate  a  degree  of  systematic  arrangement  in  the  distribu- 
tion of  the  Trap  ridges  of  the  present  Secondary  formation, 
such  as  could  only  have  arisen  from  the  operation  of  a  gene- 
ral law.  The  Western  line  of  elevation  is  apparently  sup- 
pressed opposite  the  Southern  most  developed  section  of  the 
fourth  Eastern  system,  and  also  opposite  the  remarkable  eleva- 
tion of  Mt.  Tom,  in  the  same  Eastern  system,  or  is  represent- 
ed, at  those  points,  only  by  conformable  ridges  of  sandstone. 
The  near  approach  of  the  Primary,  at  least  partly  separating 
the  Northern  and  Southern  basins  of  the  present  Secondary 
formation,  has  apparently  prevented  any  anterior  range  of 
Trap,  fronting  the  Northern  limb  of  the  fourth  Eastern  main 
curve. 

(W.  S.  I.)  The  Southern  Main  Curve,  in  the  Southern 
Section  of  the  present  line  of  elevation,  includes  the  remark- 
able elevations  of  East  Rock,  West  Rock,  and  Mt.  Carmel.  The 
former  of  these,  with  its  appendages,  forms  a  distinct  subor- 
dinate curve,  connected  by  the  intervening  ridges  of  Mill  Rock 
and  Pine  Rock,  with  the  main  body  of  the  present  curve  at 
West  Rock. 

The  range  of  East  Rock  (1)  commences  in  a  lower  append- 
ed ridge,  on  the  S.  East,  chiefly  occupied  by  sandstone,  with 
a  line  of  dike-like  elevations  of  Trap,  along  its  Eastern  side, 
forming  a  short  well-marked  curve,  bordered  on  the  West  by 
a  higher  front  of  sandstone,  which,  towards  the  Trap,  is  re- 
markably indurated,  to  an  unusual  width,  and  like  the  Trap, 
breaks  more  or  less  freely  in  jointed  fragments.  The  Trap  is 
also  bordered  on  the  East,  by  a  range  of  less  indurated  sand- 
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•tone,  which  towards  its  N.  point  contains  small  dikes  of 
Trap,  the  range  of  the  latter  receding  into  that  position.  This 
curve  is  sncceededi .  nearly  in  continued  order,  by  the  main 
enrye  of  East  Rock,  including  the  principal  summit,  and  a  de- 
tached elevation  to  the  S.  E.  The  latter  curve  is  directed  nicxre 
10  the  West,  than  the  preceding ;  its  chord  extending  about 
N.  W.,  and  that  of  the  preceding,  hardly  N.  N.  W.  The  de- 
tached elevation  is  frmited  on  the  S.,  in  the  manner  of  a  dike, 
by  indurated  sandstone,  in  the  same  ridge  as  that  fionting  the 
preceding  curve.  The  main  summit  of  East  Rock  also  ap- 
pears as  a  dike,  in  front,  at  its  S.  E.  point,  while  at  its  middle 
point,  it  apparently  is  underlaid  by  sandstone.  In  two  points, 
on  the  back  of  the  ridge,  the  Trap  is  bordered  by  masses  of 
highly  indurated  sandstone ;  one,  near  its  S.  E.  point,  appear- 
ing as  the  wall  of  a  dike,  and  another  in  the  middle  of  its 
curve,  more  as  an  overlying  mass,  but  highly  inclined.  At 
its  N.  W.  point,  the  Trap  runs  out  between  two  lateral  swells 
of  indurated  sandstone. 

The  range  of  Mill  Rock  (2)  commences  in  a  high  pointed 
summit,  N.  of  the  N.  W.  point  of  East  Rock,  from  which  it  is 
separated  by  interposed  sandstone.*  From  this  point  it  ex- 
tends W.  N.  W.,  crossing  Neck  river,  at  Whitneyville,  and 
thence  is  continued  to  a  point  nearly  one  third  the  distance  to 
West  Rock.  Throughout  this  whole  extent,  it  has  the  obvi- 
ous character  of  a  dike,  usually  of  very  considerable  width, 
but  composed  of  a  series  of  elevations,  succeeding  each  other 
in  the  usual  manner  of  Trap  elevations,  but  nearly  in  con- 
tinued order.  The  sandstone  adjoining  the  dike  is  less  indu- 
rated towards  the  East,  than  towards  the  West,  where  the  lat- 
ter is  bordered  in  front  by  a  range  of  light  grey  very  indura- 
ted coarse  sandstone,  rather  more  elevated  than  the  Trap. 
Not  far  West  of  the  point  where  it  crosses  Neck  river,  the 
range  of  Trap  is  interrupted  in  front,  for  a  short  distance, 

*  A  short  series  of  low  dike-like  elevations  of  Trap  rises  S.  S.  E.  of  this  elevm- 
tion,  nearly  in  the  line  of  the  N.  W.  point  of  East  Rock,  but  slightly  receding,  and 
isooatmned  North  Mariy  to  the  &  E.  point  of  tha  same  elevatioii. 
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leaving  a  recess  in  the  ridge,  behind  which  rises  a  ridge  of 
sandstone,  in  the  line  of  the  sandstone,  bordering  the  dike  on 
the  North.  The  sandstone  in  the  S.  front  of  this  ridge  is 
much  indurated,  and  traversed  by  small  veins  of  Trap,  in  the 
direction  of  the  dike,  and  by  seams  of  dark  green  chlorite.  In 
the  plain.  North  of  the  ridge,  at  this  point,  rises  a  low  parallel 
ridge  of  Trap,  apparently  replacing  the  defect  in  the  line  of 
the  dike  in  front.  The  range  in  question  presents  a  singular 
arrangement,  in  its  relation  to  the  adjoining  sandstone ;  that 
part  of  it  East  of  Neck  river,  being  bordered  on  both  sides  by 
walls  of  sandstone  at  a  much  lower  elevation  than  the  Trap  ; 
that  part  from  Neck  river  to  the  recess,  above  referred  to,  being 
bordered  by  sandstone  only  on  the  North,  the  Trap  sinking 
below  the  base  of  the  ridge  on  the  South ;  while  that  part 
West  of  the  recess,  is  bordered  on  the  summit  of  the  ridge, 
only  on  one  side,  however,  by  a  line  of  elevations  of  sand- 
stone of  nearly  equal  height,  in  its  Eastern  half,  on  the  North, 
and  in  its  Western  half  on  the  South,  as  already  noticed. 

The  entire  range,  thus  far  described,  commences  on  the 
S.  E.,  opposite  the  dikes  in  advance  of  the  Western  anterior 
range  of  the  first  Eastern  system,  at  the  Middletown  Turnpike. 
It  might  be  considered  as  a  continuation  of  the  same  elevating 
force,  successively  deviating  more  and  more  from  the  direc- 
tion of  that  system,  towards  the  South  point  of  the  main  range 
of  the  Western  curve,  now  in  question  ;  the  three  subordinate 
ranges  composing  it,  varying  in  direction  from  N.  N.  W.  to 
W.  N.  W. 

Crossing  an  isthmus  of  the  New  Haven  and  Hamden  plain, 
at  the  passage  of  the  Farmington  Canal,  we  meet  a  similar 
dike-like  range,  that  of  Pine  Rock  (3,)  directed  W.  S.  W.  to- 
wards the  S.  E.  point  of  West  Rock.  This  forms  a  nearly 
straight  ridge,  occupied  in  its  Eastern  part,  by  a  higher  more 
uniform  line  of  Trap,  abrupt  to  the  South,  where  it  apparently 
sinks  below  the  level  of  the  adjoining  plain,  and  bordered  on 
the  North,  by  a  highly  inclined  mass  of  indurated  (porphy- 
roid)  sandstcme.    This,  howeveri  is  exposed  only  towards  the 
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West ;  the  ridge  being  covered,  towards  the  East,  in  that  di- 
rection, by  accumulated  diluvium.  The  Western  termination 
of  this  range,  is  occupied  by  a  more  strongly  curved  series  of 
shorter  elevations  of  Trap,  bordered  by  sandstone,  either  verti- 
cally or  inclined.  On  the  back  of  one  of  these  ridges,  nodules 
of  extremely  indurated  sandstone  are  found  firmly  imbedded 
in  the  Trap.  Such  appearances  also  occur  in  other  instances, 
particularly  on  the  back  of  the  West  Rock  range.  The  pres- 
ent range  commences  towards  the  East,  in  a  low  short  hummock 
of  Trap,  rising  out  of  the  sandy  plain,  adjoining  the  range  on 
the  South  and  East,  behind  which  the  main  ridge,  above  de- 
acribed,  rises  in  receding  order.  The  Western  part  of  the 
range  also  succeeds  the  Eastern  part  in  similar  receding  or- 
der, being  separated  from  the  latter,  by  a  depression  crossing 
the  ridge  N.  Easterly.  The  ridge,  with  nodules  of  imbedded 
sandstone,  extends  along  the  W.  side  of  this  depression,  towards 
the  North. 

The  series  of  ranges,  from  the  S.  E.  point  of  the  East  Rock 
range,  to  the  S.  W.  point  of  Pine  Rock,  presents  as  many 
points  of  interest,  in  regard  to  the  arrangement  of  the  Trap, 
uid  its  relations  to  the  sandstone,  as  occur  in  any  part  of  the 
entire  Trap  system.  A  detailed  description  and  explanation 
of  these  would  occupy  an  extensive  chapter.  The  present 
main  curve  thus,  at  its  Southern  extremity,  crosses  the  country 
in  a  broken  line,  nearly  from  East  to  West,  in  a  manner  simi- 
lar to  the  arrangement  at  the  S.  point  of  the  fourth  Eastern 
main  curve,  at  the  Hanging  Hills ;  assuming  its  more  regular 
curvature  only  at  West  Rock.  This  may  perhaps  be  explain- 
ed by  the  peculiar  arrangement  of  the  Eastern  border  of  the 
Western  Primary,  S.  of  West  Rock ;  the  subordinate  ranges  of 
the  Chloritic  formation  (A,)  being  directed  N.  Easterly,  towards 
the  South  front  of  the  range  in  question. 

The  present  main  curve  rises  abruptly  at  West  Rock,  pre- 
senting a  bold  mural  front  to  the  S.  S.  W.,  but  terminates,  to- 
wards the  S.  E.,  in  a  low  appended  ridge,  bearing  around 
E.  N.  £.  towards  the  S.  W.  point  of  Pine  Rock.    The  curva- 
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ture  at  the  S.  point  of  the  West  Rock  range  is  very  distinctly 
obvious  on  the  back  of  the  ridge,  where  the  Trap  is  overlaid 
by  a  very  light  grey  indurated  sandstone,  in  which  traces  of 
copper  may  be  discovered.  Farther  N.  the  Trap  is  occasion- 
ally overlaid  on  the  East  by  indurated  sandstone,  or  bordered 
by  it,  in  the  manner  of  a  dike.  Imbedded  nodules  of  the 
same  also  occur  on  the  back  of  the  ridge,  sometimes  at  a  con- 
siderable elevation.  The  present  main  curve  from  West  Rock, 
Northward  to  where  it  recedes  East  towards  Mount  Carmel, 
forms  a  long  uniform  ridge  (4,)  intersected  only  on  its  summit, 
with  a  mural  front  on  the  West,  towards  a  narrow  valley,  di- 
viding it  from  the  Western  Primary  (B.)  On  its  Western  side, 
scarcely  a  mile  N.  from  West  Rock,  a  remarkable  spur,  already 
referred  to,  projects  from  the  front  of  the  range,  composed  of  a 
fine-grained  very  hard  Trap,  arranged  in  nearly  horizontal  col- 
ums,  and  bordered  laterally,  in  the  manner  of  a  dike,  by  indu- 
rated sandstone.  This  spur,  jEit  the  summit  of  the  range,  does 
not  pass  directly  into  the  Trap  of  the  latter,  but  is  deflected 
Northerly  for  a  short  distance,  into  the  line  of  the  range,  ter- 
minating in  a  low  point,  separated  from  the  main  summit  by  a 
slight  depression.  The  Trap  on  the  summit  adjoining  is  very 
coarse-grained,  and  comparatively  decomposable.  This  spur  is 
nearly  opposite  the  N.  E.  point  of  the  S.  Eastern  dike,  in  the 
Western  Primary,  which  it  also  resembles,  in  the  character  of 
its  Trap ;  thus  apparently  indicating  the  passage  of  the  latter 
into  the  West  Rock  range,  connected  with  the  Secondary.  This 
latter  range,  at  its  Northern  extremity,  apparently  interlocks 
with  the  Northern  curve,  in  the  present  line  of  elevation.  It 
terminates  abruptly,  in  that  direction,  in  a  short  ridge,  bearing 
E.  S.  E.,  from  which  the  latter  curve  extends  W.  N.  Westerly, 
in  a  closely  connected  range. 

In  a  direction,  S.  Easterly  from  the  N.  E.  point  of  the  West 
Rock  ran^e,  as  above  described,  a  small  dike-like  range  of 
Trap  (5)  commences,  and  extends  N.  Easterly  along  the  West 
side  of  a  high  ridge  of  sandstone,  intervening  in  the  line  of 
the  present  main  curve,  between  the  ranges  of  West  Rock  and 


•400 

Mount  Carmel.  It  terminates  in  a  low  point  on  the  N.  side  of 
that  ridge,  near  the  Farmington  Canal.  Throughout  the 
greater  part  of  its  course,  it  is  distinctly  a  nearly  vertical  dike, 
although,  along  the  Western  side  of  the  ridge,  above  noticed, 
it  presents  a  low  mural  front  to  the  West.  East  of  this  dike, 
on  the  summit  of  the  ridge,  is  another  short  range  of  more  de- 
tached elevations  of  Trap,  which,  after  a  short  interruption, 
appears  again,  in  receding  order,  at  the  East  base  of  the  ridge, 
and  is  thence  continued  N.  Easterly,  across  the  Canal  and 
Neck  river,  at  the  Steps,  in  a  line  of  low  hummocks,  to  tlie 
S.  W.  point  of  Mt.  Carmel  (6.)  In  a  low  ridge,  farther 
S.  E.^  two  or  three  small  points  of  Trap  may  be  noticed, 
forming  a  small  parallel  appended  range,  terminating  in  a  low 
point,  East  of  the  Canal. 

The  range  of  Mount  Carmel  (6)  forms  an  elevated  ridge, 
bearing  E.  N.  E.,  remarkable  for  its  extent  and  peculiar  ar- 
rangement ;  presenting  a  broad  range  of  Trap,  along  its  sum- 
mit, bordered  on  each  side,  at  a  comparatively  low  elevation, 
by  sandstone.  The  sandstone  rises  to  a  greater  height  on  the 
North  side  of  the  range,  which  corresponds  to  the  Western 
front  of  the  curve  farther  South.  This  range  presents,  on  its 
summit,  a  series  of  elevations,  succeeding  each  other  in  re- 
ceding order ;  the  two  Western  forming  a  single  line  only,  but 
those  fartlicr  East  arranged  in  two  distinct  lines,  separated  by 
a  valley  (Paine's  Hole,)  on  the  summit  of  the  range.  The 
ridge  on  the  N.  W.  side  of  this  valley  presents  a  mural  front 
towards  the  latter,  in  advance  of  which  is  an  isolated  column 
of  Trap,  similar  to  that  noticed  on  the  W.  front  of  (2  E.  III.) 
At  the  S.  E.  point  of  the  entire  range,  is  a  single  bold  detached 
point,  apparently  indicating  a  curvature,  at  that  extremity,  to- 
wards the  South.  The  most  Western  elevation  in  the  range 
is  detached  from  those  farther  East,  by  a  singular  ravine,  open- 
ing N.  Easterly,  bordered  on  the  West  by  a  high  mural  front, 
remarkable  for  the  large  fallen  blocks  at  its  base.  Native  cop- 
per is  found  in  seams  in  the  Trap,  near  the  N.  E.  point  of  the 
range,  and  a  large  mass  of  the  same  is  said  to  have  been  for- 
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merly  detached  from  the  surfaqjs  of  the  rock,  on  some  part  of 
its  summit.  The  Trap  of  this  range  is  generally  coarse- 
grained, breaking  in  large  blocks  ;  towards  the  Eastern  point 
of  the  mountain  especially,  it  is  very  decomposable. 

East  from  the  high  range  of  Mount  Carmel,  a  lower  range 
of  sandstone  (7)  extends,  in  the  same  E.  N.  E.  direction,  to 
the  West  bank  of  the  Quinipiack,  near  the  line  of  North  Ha- 
ven and  Wallingford.  This  sandstone  range  is  accompanied 
by  two  nearly  parallel  dike-like  ranges  of  Trap,  apparently  in 
continuation  of  the  two  lines  of  elevations  on  the  summit  of 
Mount  Carmel.  One  of  these  extends  along  the  North  side  of 
the  sandstone  range,  and  terminates  in  a  dike  at  its  base,  about 
half  a  mile  West  of  the  Middle  Turnpike.  The  other  extends 
along  the  S.  E.  side  of  the  range,  in  a  series  of  detached 
dikes,  in  receding  order,  and  terminates  in  a  low  broad  ridge 
of  Trap,  at  the  N.  E.  point  of  the  range,  crossing  the  Midi- 
die  Turnpike  to  the  West  bank  of  the  Quinipiack.  The 
sandstone  adjoining  the  Trap  of  these  ranges,  is  singularly  al- 
tered and  indurated,  and  is  accompanied  with  a  light  yellow 
mineral  (epidote,)  in  small  geodes,and  in  disseminated  stains  and 
patches.  This  mineral  occurs  most  remarkably,  in  a  ledge  of 
indurated  sandstone,  fronting  the  S.  E.  point  of  the  high  range 
of  Mount  Carmel,  from  which  it  is  separated  by  a  narrow 
valley,  opening  South.  It  is  also  disseminated  in  a  light 
reddish  felspathic  sandstone,  (forming  irregular  beds  in  the 
common  red  sandstone  of  the  range,)  even  at  points  quite  re* 
mote  from  the  Trap.  The  N.  E.  point  of  the  present  Trap 
range  (forming  also  the  N.  E.  point  of  the  present  main  curve,) 
terminates  nearly  opposite  the  S.  point  of  the  Exterior  Anterior 
range  of  the  Third  Eastern  System. 

The  present  main  curve  is  not  accompanied  by  any  anterior 
lateral  range,  unless  the  range,  extending  Easterly,  North  of 
Mount  Carmel,  be  considered  as  anterior  to  the  latter.  This 
however,  will  be  described  as  posterior  to  the  Northern  main 
curve  of  the  present  line  of  elevation.  The  only  Posterior 
range,  subordinate  to  the  present  main  curve,  is  found  in  a 
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small  dike,  adjoining  the  Canai,  just  North  of  Judge  Basselft 
(Hamden.)  This  appears  in  two  excavated  points,  apparently 
near  the  N.  and  S.  extremities  of  a  small  well  marked  carve, 
conforming  to  that  of  the  main  range  ;  the  direction  of  the 
dike,  at  its  S.  extremity,  being  N,  Westerly,  and  at  its  N.  ex- 
tremity, N.  Easterly 

(W.  S.  II.)  The  Northern  Main  Curve  of  the  present  line  of 
elevation  begins  in  connexion  with  the  N.  point  of  the  West 
Bock  range,  as  above  indicated.  Its  precise  arrangement,  at 
its  point  of  connexion,  I  have  not  satisfactorily  determined. 
A  detached  elevation  of  Trap  rises  N.  E.  of  that  point,  apparent- 
ly indicating  the  commencement  of  the  Northern  curve,  which 
fiurther  S.  W.  touches  the  convexity  of  the  Southern  curve ; 
the  two  being  thus  arranged,  in  a  manner  similar  to  the  two 
first  Eastern  main  curves,  but  with  a  nearer  approximation.* 
The  Northern  curve  first  advances  strongly  W.  N.  W.,  to  the 
S.  point  of  a  long  detached  ridge,  ranging  nearly  North,  but 
with  a  wide  front  to  the  South,  indicating  a  curvature  East- 
ward, at  that  extremity.  This  latter  ridge,  at  its  S.  W.  point, 
extends,  for  some  distance,  along  the  East  border  of  the  N.  E. 
point  of  the  Argillitic  formation  (B  W.,)  but  is  separated  from 
it,  by  a  thin  band  of  sandstone,  indurated,  and  of  a  dark  pur- 
ple, adjoining  the  Trap.  Opposite  its  West  front,  near  its  mid- 
dle point,  the  range  advances  abruptly  West,  across  the  North 
point  of  the  argillite  (B,)  in  a  series  of  short  detached  ridges 
of  Trap,  rising  immediately  from  the  argillite,  and  arranged  in 
two  or  three  parallel  lines  of  elevation,  uniting  towards  the  N. 
in  a  longer  ridge,  parallel  to  the  preceding,  and  extending  N. 
into  the  sandstone  of  the  Secondary.  The  main  range  then 
advances  N.  W.  across  a  valley  opening  South,  to  the  S.  point 
of  a  long  slightly  interrupted  ridge  of  Trap,  extending  North- 
erly, along  the  Western  border  of  the  Secondary,  and  appa- 
rently adjoining  the  Eastern  border  of  the  Mica  Slate  forma- 


•  The  Southern  curve,  viewed  in  this  relation,  should  be  considered  as  terminating 
St  the  N.  E.  point  of  the  West  Rock  range  (4.) 
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tion  (CW.,)  at  its  N.  E.  termination.  This  ridge  recedes 
slightly  towards  the  North,  and  then  advances  abruptly  in  a  high 
rather  pointed  summit  (Gaylord's  Mountain)  (t,)  at  the  N.  W. 
point  of  which,  the  range  is  intersected  by  a  valley  opening 
N.  E.  North  of  this,  it  is  continued  in  a  similar  ridge,  appa- 
rently adjoining  the  Eastern  border  of  the  Porphpitic  forma- 
tion (D  W.,)  and  crossed  near  its  middle  point  by  a  small  stream 
(Roaring  Brook,)  noted  for  its  picturesque  cascade.  The  range 
of  Trap  is  there  overlaid  by  sandstone,  more  highly  inclined 
than  usual,  and  indurated  adjoining  the  Trap  ;  a  fine  section 
of  it  being  exhibited  by  the  ravine,  through  which  the  brook 
passes.  Veins  of  datholite  occur  in  the  Trap,  in  the  bed  of 
the  stream,  near  its  junction  with  the  sandstone.  Farther  N.. 
the  range  recedes  abruptly,  at  a  narrow  pass  opening  N.  N.  W,, 
and  is  then  continued,  in  its  former  direction,  to  the  Cheshire 
and  Waterbury  road,  where  it  sinks  to  a  low  level,  and  is  again 
interrupted.  It  then  recedes  N.  N.  Easterly  from  the  Primary, 
in  a  long  uniform  ridge,  terminating  West  of  the  Canal,  near 
its  culvert  (S.  of  Southington,)  and  receding  abruptly  East,  at 
its  N.  point,  in  low  detached  amygdaloidal  hummocks.  Far- 
ther S.,  on  the  East  side  of  this  ridge,  is  a  very  coarsely  crys- 
talline hornblendic  Trap,  formerly  excavated  as  an  iron  ore. 
The  range  recedes  still  farther  East,  across  the  Canal,  and  is 
then  continued  N.  along  the  West  side  of  a  sandstone  ridge, 
to  the  Quinipiack,  at  the  Farmington  Turnpike,  and  at  last 
terminates,  about  half  a  mile  farther  N.  E.,  in  a  low  ridge,  in 
strong  receding  order,  sinking  at  its  N.  point,  beneath  the  S. 
escarpment  of  the  higher  Eastern  plain,  in  Southington,  at  a 
point  about  W.  N.  W.  of  the  S.  W.  point  of  the  Fourth  East- 
em  System.  This  range  presents  a  well  marked  curvature, 
extending,  in  its  middle  part,  along  the  Eastern  border  of  the 
Western  Primary,  but  receding  from  the  latter,  at  its  two  ex- 
tremities. Generally  along  its  Western  base,  where  it  adjoins 
the  Primary,  diluvium  is  so  accumulated  as  to  conceal  its  point 
of  junction,  but  its  immediate  connexion  with  the  Argillite  (B) 
is  perfisctly  obvious. 
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The  present  main  curve  is  accompanied  with  two  Posterior 
lateral  ranges,  each  of  considerable  extent,  and  presenting  a 
peculiarity  in  their  arrangement,  to  which  no  exact  parallel  is 
found  in  any  other  part  of  the  Trap  system.  Of  these,  one 
extends  Northerly,  and  may  be  regarded  as  corresponding  di* 
rectly  to  the  present  Northern  main  curve,  to  which  it  is 
nearly  parallel,  while  the  other  ranges  Easterly,  as  if  conform- 
able to  the  N.  limb  of  the  Southern  main  curve,  at  Mount 
Carmel. 

(P.  1.)  The  first  of  these  ranges  commences  at  a  low  point, 
on  the  East  side  of  Neck  river,  N.  of  the  West  point  of  Mount 
Carmel,  and  nearly  in  the  direction  of  the  long  dike-like  range 
(5,)  continued.  It  soon  rises  to  a  considerable  elevation,  ex- 
lending  N.  N.  E.  along  the  West  side  of  a  sandstone  ridge, 
presenting  a  low  mural  front  to  the  West,  and  bordered  East 
by  a  nearly  vertical  wall  of  indurated  sandstone,  forming  ap- 
parently a  dike  partly  exposed  towards  the  West  This  re- 
sembles the  arrangement  already  noticed  in  the  circular  range 
at  the  S.  extremity  of  (A.  3  E.  I,)  and  in  other  instances  in  the 
Eastern  line  of  elevation.  The  range  continues  in  the  same 
direction,  with  slight  interruptions,  to  Gaylord's  Mine,  in  the 
S.  E.  part  of  Cheshire,  where  it  is  crossed  by  the  East — West 
range.  North  of  that  point  it  is  continued  in  a  low  narrow 
ridge,  in  a  direction  more  nearly  North,  pointing  towards  the 
S.  W.  point  of  the  Hanging  Hills  (fourth  Eastern  main  curve,) 
and  at  last  runs  out  in  a  low  point,  in  an  extensive  basin 
(Broad  Swamp,)  E.  of  Cheshire  village.  This  range,  through- 
out a  great  part  of  its  extent,  exhibits  more  or  less  striking  in- 
dications of  copper,  and  has  been  excavated,  in  several  places, 
for  that  mineral,  particularly  at  Gaylord's  Mine,  just  noticed, 
and  at  Talman's  Mine,  in  the  high  ridge,  at  its  Southern  ex- 
tremity. The  copper  is  usually  found  in  the  indurated  sand- 
stone, immediately  adjoining  the  Trap ;  less  frequently  in  the 
latter.  The  range,  in  that  part  of  it  N.  of  Gaylord's  Mine,  is 
in  part  composed  apparently  of  distinct  short  dikes,  crossing 
the  range  obliquely  North-Easterly,  and  separated  by  interpo- 
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sed  bands  of  sandstone,  in  which  copper  has  been  also  detect* 
ed.  These  dikes  may  be  considered  as  corresponding  to  the 
usual  elevations  of  Trap,  succeeding  each  other,  in  slightly 
advancing  order,  from  which  circumstance,  the  ridge  probably 
derives  its  more  Northern  direction. 

(P.  2.)  The  East — West  range  apparently  commences  in  a 
short  dike-like  range,  rising  near  the  N.  E.  point  of  Gaylord's 
Mountain,  and  extending  to  the  W.  side  of  the  valley  of  Neck 
river  at  J.  Brooks',  in  the  S.  W.  part  of  Cheshire.  Less  than 
half  a  mile  S.  E.  of  this  point,  a  series  of  very  small  dikes  of 
Trap  occurs  in  an  indurated  sandstone,  on  the  West  side  of 
the  same  valley,  apparently  forming  a  parallel  range.  In  a  di- 
rection E.  N.  E.  from  these  ranges,  on  the  E.  side  of  the  val- 
ley last  noticed,  and  separated  by  a  wide  interval,  in  which  no 
Trap  has  been  observed,  the  range  again  commences,  in  the 
same  dike-like  form,  but  presenting  a  series  of  more  or  less  de- 
tached elevations,  arranged  in  the  usual  manner  of  Trap  ridgesi 
in  nearly  continued  order.  It  extends  thus  Easterly  to  Gay- 
lord's  Mine,  where  it  crosses  the  preceding  range,  and  is  con- 
tinued still  farther  East,  in  a  less  direct  course,  presenting  a 
series  of  subordinate  curved  ridges,  more  or  less  detached,  un- 
til it  terminates  on  the  West  side  of  the  Quinipiack,  West  of 
Wallingford  meeting-house.  At  its  Eastern  termination  it 
bends  distinctly  South,  towards  the  N.  E.  point  of  the  South- 
ern main  curve,  and  presents  a  very  complex  arrangement  of 
curves  and  dikes,  for  the  details  of  which  reference  may  be 
made  to  the  map  accompanying  this  report.  Gaylord's  Mine, 
already  referred  to,  is  situated  in  the  indurated  sandstone,  on 
the  N.  side  of  this  range,  just  West  of  its  intersection  with  the 
preceding  range. 

One  other  small  range  (P.  3)  may  here  be  noticed,  occupy- 
ing a  position  intermediate  between  the  Eastern  and  Western 
lines  of  elevation,  and  extending  Northerly,  in  a  direction 
nearly  parallel  to  the  N.  part  of  the  North — South  range  (P.  1.) 
It  is  first  observed  in  a  small  dike  of  a  green  fragmentary 
wacke-like  Trap,  not  far  W.  of  Yaiesviile,  in  the  road  leading 
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to  Cheshire,  It  is  next  exposed,  in  the  same  direclion  N.  N.  E., 
near  the  E.  bank  of  the  Q.uinipiack,  less  than  half  a  mile 
Wfist  of  ihe  Hartford  and  New  Haven  Bail  Road,  forming  first 
a  low  dike-like  swell  in  the  plnin,  and  thence  continued  North 
abont  half  a  mile,  on  ihe  East  side  of  a  sandstone  ridge, 
Btronwly  advancing  at  its  N.  point,  where  it  terminales  with  a 
fiistinct  flexnre  East.  The  Trap  of  this  ronge  is  generally 
small  fnigmenlary,  and  dark  green  chloritic,  particularly  at  its 
N.  point,  where  it  is  intersected  by  veins  of  calcareous  spar, 
accompanied  with  seams  of  chlorite,  and  has  been  excavated 
for  copper,  althongh  no  traces  of  that  mineral  were  observed 
by  me  in  the  rubbish  of  the  excavation.  This  range  com- 
mences nearly  East  of  the  N.  point  of  the  preceding  N. — S. 
range  (P.  1,}  and  mighl  be  considered  as  a  continuation  of  the 
same,  in  strong  receding  order. 

The  range  of  Mount  Cnrmel,  and  the  posterior  ranges  North 
of  it,  front  the  Southern  termination  of  the  fourth  Eastern 
main  curve,  and  by  their  elevating  force,  may  have  caused 
the  recession  of  the  latter  range  to  the  East,  similar  to  that  of 
(he  Southern  main  curve  of  the  present  line  of  elevation,  from 
West  to  East  Rock.  The  remote  position  of  the  range  of 
Mount  Carmcl,  while  it  has  disturbed  the  curvature  of  the 
fourth  Eastern  main  curve,  has  not  intermpicd  it.  The  S. 
point  of  the  third  main  curve,  on  the  contrary,  from  its  near 
position  to  the  N.  point  of  Toket  Mountain,  is  interrupted,  the 
curvature  of  that  system  being  only  coaliaued  in  its  posterior 
range  (P.  2  S.) 

(W.  N.)  The  Northern  Section,  in  the  Western  line  of  ele- 
vation, commeDces,  on  the  South,  as  already  slated,  nearly  op- 
posite the  middle  of  the  West  front  of  Talcott  Mountain. 
The  long  interval  between  it  and  the  N.  point  of  the  Southern 
section,  is  occupied,  in  the  direction  of  the  present  line  of  ele- 
vation, by  a  range  of  sandstone,  usually  of  little  elevation, 
presenting  a  series  of  lidges,  succeeding  each  other  much  in 
the  same  manner  as  the  different  ridges  or  elevations  in  Trap 
nmges.    Dikes  of  Trap  occur,  in  the  line  of  this  range,  at  the 
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passage  of  Farmington  river;  and  about  a  mile  farther  North, 
a  short  curvilinear  range  of  Trap  (t)  extends  along  the  W. 
side  of  the  range  of  sandstone,  there  separated  only  by  a  nar- 
row valley,  from  the  Western  Primary.  This  range  of  sand- 
stone, apparently  replacing  the  Western  line  of  Trap,  extends 
in  front  of  the  Southern,  more  largely  developed  section  of 
the  fourth  Eastern  system,  and  the  small  localities  of  Trap, 
just  noticed,  appear  in  front  of  the  S.  part  of  the  Northern  sec- 
tion of  the  same  system,  at  Talcott  Mountain.  The  Northern 
section  of  the  present  line  of  elevation  begins  in  a  bold  point, 
not  far  N.  of  West  Avon  meeting-house,  from  which  a  slightly 
interrupted  range  extends  N.,  in  continued  order,  along  the 
Western  border  of  the  Secondary,  to  near  the  N.  W.  corner  of 
Simsbury,  when  it  bends  East  abruptly  in  a  similar  receding 
range,  terminating  in  two  remarkable  summits,  separated  by  a 
deep  valley,  crossing  the  range  nearly  directly  from  North  to 
South,  from  which  circumstance  they  have  been  called  the 
Barn  Door  Hills.  At  this  point,  terminates  the  Southern  main 
curve  of  the  present  section,  strongly  marked  only  in  its 
Northern  limb. 

This  Southern  Main  Curve  (1)  may  be  divided  into  three 
subdivisions,  separated  by  deep  cross  valleys ;  namely,  a  South- 
ern, a  Middle,  and  a  Northern.  The  first  of  these  (a)  extends 
nearly  N. — S.,  East  of  the  Canton  gneiss  basin  (G  N.  1 « W.,) 
presenting  two  more  elevated  points  at  its  Northern  and  South- 
ern extremities,  and  apparently  immediately  approaching  the 
Western  Primary,  at  the  S.  end  of  its  Northern  elevation,  near 
the  N.  E.  point  of  the  Canton  basin.  On  the  Eastern  declivi- 
ty of  its  Northern  elevation,  a  coarse  hornblendic  variety  of 
Trap  occurs,  similar  to  that  already  noticed,  in  the  same  rela- 
tive position,  near  the  North  point  of  the  Northern  curve  of 
the  preceding  section,  and  like  that,  also  taken  for  iron  ore. 
The  second  division  (jS)  commences,  in  receding  order,  in  two 
low  detached  elevations,  rising  on  the  Western  border  of  the 
plain,  West  of  Simsbury,  whence  it  extends  N.  in  a  high  con- 
tinued ridge,  immediately  adjoining  the  Western  Primary^  and 
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at  its  N.  point  sinking  abruptly  to  the  valley  of  a  small  strean^ 
flowing  East,  where  it  is  bordered  Easti  apparently  in  the  man- 
ner of  a  dike,  by  singular  varieties  of  indurated  sandstone. 
The  third  division  (7)  includes  that  part  of  the  range  receding 
Easterly  to  the  Bam  Door  Hills,  and  consists  of  a  series  of 
more  detached  elevations,  forming  a  continued  ridge,  and  ar- 
ranged distinctly  in  receding  order.  Althougjb  the  valley  at  the 
Bam  Door  Hills  crosses  the  range  nearly  directly,  yet  a  dike- 
like spur  extends  S.  W.  from  the  Eiastem  of  those  sammits, 
crossing  the  S.  opening  of  the  valley,  and  separated  on  the 
N.  W.  from  the  N.  E.  point  of  the  Western  summit,  by  a  band 
of  indurated  sandstone. 

From  the  N.  East  point  of  the  Eastern  summit,  the  North- 
em  Main  Curve  (2)  of  the  present  section,  extends  N.  Easterly, 
in  slightly  receding  order,  in  a  series  of  low  ridges,  scarcely 
rising  above  the  plain,  West  of  the  Church  village  in  Granby, 
to  the  S.  point  of  the  range  of  Manituck  Mountain,  which, 
after  a  slight  advance,  terminates  in  a  long  high  ridge,  opposite 
the  Northern  lower  part  of  Newgate  Mountain  (fourth  Eastern 
main  range,)  ending  abruptly  at  the  S.  W.  extremity  of  the 
South  wick  Ponds,  and  nearly  W.  of  the  N.  point  of  Newgate 
Mountain.  This  Northern  range  presents  less  deviation  from 
a  straight  line,  than  any  other  leading  member  of  the  Western 
line  of  elevation. 

The  ranges,  now  described,  include  all  the  distinct  localities 
of  Trap  observed  by  me,  in  the  Southern  basin  of  the  larger 
Secondary  formation.  No  other  range  of  any  great  extent,  I 
am  confident,  can  be  found  in  this  basin ;  but  small  points 
may  be  discovered,  which  have  escaped  my  observation.  The 
sandstone  ridges  are  arranged  generally,  obviously  in  con- 
formity with  the  arrangement  of  the  Trap  system,  and  appa- 
rently owe  their  elevation  to  the  same  force  which  has  eleva- 
ted the  Trap.  It  would  therefore  not  be  unexpected,  if  traces 
of  the  presence  of  Trap  should  be  found  in  connexion  with 
every  elevation  of  sandstone.  The  clay  dikes,  noticed  in  con- 
nexion with  the  posterior  ranges  of  the  fourth  Eastern  system. 
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are  probably  such  indications,  and  perhaps  also  the  beds  of 
brown  fetid  and  black  bituminous  shale  with  limestone,  in  the 
same  part  of  the  formation. 

The  Northern  Subordinate  Basin,  in  the  larger  Secondary 
formation,  includes  only  a  single  range  of  Trap,  situated  near- 
ly in  the  centre  of  the  basin,  and  forming  a  well  marked 
curve,  convex  to  the  West.  The  Trap,  in  this  basin,  as  has 
already  been  observed,  is  proportionately  less  extensive  than  in 
the  Southern  basin ;  the  principal  elevations  being  composed 
of  sandstone,  and  forming  lateral  ranges  to  the  Trap.  These 
are  most  elevated  towards  the  South,  presenting  there  two  re- 
markable summits  (Mt.  Toby  and  the  Sugar  Loaf,)  flanking 
the  Trap  range,  on  the  East  and  West,  and  considerably  ex- 
ceeding, in  height  and  general  magnitude,  the  most  elevated 
point  of  the  latter.  This  presents  only  one  strongly  marked 
curve,  in  which  apparently  four  subordinate  sections  may  be 
distinguished,  marked  by  a  less  degree  of  curvature  i  namely, 
that  part  of-  the  range  on  the  S.  East,  K.  of  the  Connecticut ; 
that  extending  from  the  Connecticut  to  Deerfield  river ;  that 
from  Deerfield  river  to  Fall  river  j  and  the  remaining  portion 
towards  the  N.  East.  This  last  section  is  separated,  in  rece- 
ding order,  from  the  next  pr^iceding,  by  an  interposed  band  of 
sandstone ;  an  appearance  not  unfrequent,  under  similar  cir- 
cumstances, in  the  Trap  ranges  of  the  Southern  basin.  The 
Trap,  in  this  Northern  basin,  exceeds,  in  elevation,  the  sand- 
stone fronting  it,  only  in  the  third  section.  East  of  Greenfield, 
although  of  nearly  equal  height,  in  the  contiguous  parts  of  the 
two  adjoining  sections.  The  range  commences  in  a  low  dike- 
like  point  West  of  Mt.  Toby,  and  terminates  in  a  similar 
low  point,  on  the  N.  East,  near  the  centre  of  Gill,  attaining  its 
greatest  elevation,  rather  N.  of  its  middle  point,  in  reverse 
order  to  the  elevation  of  the  sandstone.  The  Trap  has  the 
same  relations  to  the  Secondary  rocks,  in  the  present,  as  in  the 
Southern  basin;  being  bordered  on  the  West  by  sandstone, 
and  overlaid  on  the  East  by  a  band  of  shale,  behind  which  ex- 
tends another  range  of  sandstone.    The  elevations  of  the  sand- 
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ilue,  in  the  pment, «»  wdl  M  dw  Soafb^ 

mntmn,  in  fbor  Bnangtmuil^  to  tbo,1^|M  i£a>9femlM^ 

itfie  latter.  ^  -:^ 

li.  Ths  Trap  Systbm  of  the  Smaller  SscoirDABT  F^ 

MATION. 

The  Smaller  Secmdary  Formation  oceopieB  a  anaU  el|q^ 
eal  baain,  indaded  between  the  N.  Eaatem  part  of  tbenngai 
^,)  and  the  &  Western  part  of  the  range  (O,)  in  the  Wiuanwii 
Primary ;  extending  N.  N.  E.  from  six  to  seven  mileBi  widLaa 
ayerage  width  of  less  than  two.    The  Trap,  in  this  fimnatioiii 
in  its  relation  to  the  sandstone,  is  in  the  opposite  extreme  to 
that  of  the  Northern  basin  of  the  larger  SecondarjribrmatiaB.; 
occupying  a  much  greater  relative  proportion  of  the  extent  of 
the  formation,  than  even  the  Trap  of  the  Southern  basin  of 
the  larger  formation,  and  apparently  forming  all  its  omsidera^ 
Ue  elevations.    These  latter  are,  however,  inferior  in  height 
to  the  elevations  of  the  surrounding  Primary.-    The  Trap^  in 
this  formation,  forms  only  a  single  range,  presenting,  in  its 
whole  extent,  a  well  marked  curvature,  and  divided,  by  cioMi 
valleys,  into  three  distinct  sections,  succeeding  each  other  in 
receding  order.    Of  these,  the  Southern  (1)  extends  from  the 
S.  E.  point  of  the  range,  to  a  pass  crossing  the  latter,  at  the 
road  from  Southbury  to  Roxbury;  the  middle  (2)  extends 
fh>m  that  pass  to  the  Pomperaug,  S.  of  Woodbury  village ; 
while  the  Northern  (3)  includes  all  the  remaining  portion  of 
the  range.    The  curve  of  this  range  is  apparently  formed, 
throughout  a  great  part  of  its  extent,  by  a  series  of  parallel 
ridges,  overlapping  each  other,  in  a  greater  or  less  degree,  and 
arranged,  towards  the  opposite  extremities,  in  reverse  order ; 
namely,  in  advancing  order,  towards  the  Southern,  and  in  re- 
ceding order,  towards  the  Northern  extremity.    This  arrange- 
ment is  most  remarkable,  at  the  two  extremities  of  the  range ; 
its  middle  portion,  for  some  distance,  presenting  only  a  single 
line  of  elevations,  nearly  in  continued  order.    Apparently  the 
email  extent  of  the  basin  has,  as  it  were,  conqnressed  the  range, 
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particularly  at  its  extremities,  and  thus  prevented  its  extension 
into  a  long  continued  ridge,  or  the  formation  of  a  gradual  curve* 

The  range,  at  its  Southern  extremity,  presents  an  abrupt 
front  to  the  South,  formed  by  the  points  of  its  parallel  ridges, 
and  recedes  back,  towards  the  North,  at  its  S.  E.  point,  where 
ic  approaches  very  near  the  Eastern  border  of  the  basin.  The 
larger  ridges,  at  this  Southern  extremity,  towards  its  S.  W. 
point,  present  each  two  distinct  ranges,  separated  by  a  band  of 
friable  red  shale,  with  beds  of  bituminous  shale  and  limestone, 
containing  fish  impressions.  The  Eastern  and  higher  of  these 
ranges,  consists  of  compact  crystalline  Trap ;  the  lower  West- 
ern, of  a  porous  amygdaloid.  The  latter,  in  the  most  West- 
ern of  these  ridges,  is  underlaid  by  sandstone,  and  the  same 
rock  occurs,  at  the  S.  points  of  the  more  posterior  ridges,  be- 
tween their  amygdaloidal  range,  and  the  Trap  range  of  the 
more  anterior  ridge.  This  arrangement,  in  the  different 
ridges,  corresponds  very  exactly  with  that  along  the  West 
front  of  the  Eastern  line  of  elevation,  in  the  Southern  basin  of 
the  larger  Secondary  formation.  The  main  Trap  range,  in 
its  Southern  section  (1,)  and  the  S.  part  of  its  middle  section 
(2,)  is  bordered,  on  the  East,  by  an  apparently  distinct  range 
of  a  very  porous  chloritic  and  decomposable  amygdaloid,  form- 
ing a  series  of  low  rounded  swells,  generally  covered  with 
the  rock  in  small  fragments.  This  latter  range  is  accompa- 
nied, at  least  towards  its  S.  E.  point,  by  bituminous  shale  and 
limestone,  recently  excavated  for  coal.  Similar  excavations 
have  been  made  in  the  bands  of  shale,  at  the  S.  W.  extremity 
of  the  main  range. 

The  Northern  section  (3)  rises,  in  strong  receding  order, 
East  of  the  Pomperaug,  in  the  S.  part  of  Woodbury  village, 
and  extends  N.  N.  E.  in  a  group  of  parallel  ridges,  E.  of  that 
village,  so  arranged  as  to  present,  at  their  Northern  extremity, 
a  distinctly  curved  outline,  convex  to  the  North.  These 
ridges  rise  in  low  points  towards  the  South,  and  attain  their 
greatest  elevation  towards  the  North.  This  group  may  be 
considered  as  divided  into  two  parallel  sections,  by  a  deep  val- 
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it  than  the  Wattem.  Each  of  these  aeelioiis  -pndmOKt'k-^aUi^ 
die  higher  ridge,  compoaed  of  a  more  compacC  eryirtal^id 
Trap,  and  two  lower  lateral  ridgea,  compoaed  t^  a  mom  eivlliflt 
daloldal  Trap,  abounding  ^t  diflbrent  pointa,  in  prehnila  mL 
agates.  On  the  Eaat,  this  gronp  approaches  teiy  near-  tffa 
iPrinuuy,  beiiq|r teparated  only  bja nanow Talleyy'at  onepomt 
yt  which  the  Primary  and  Trap  rocks  are  nearly  ur  contaet 

I  have  previonsly  stated  that  the  presenl  range  is  dindsd 
into  three  leading  sections,  by  transyerse  Talleya;  bnt-fioai'i 
consideration  of  its  arrangement,  it  may  be  nx»e  natarally 
divided  into  two  main  curves,  which  meet  each  otheri  in  strong 
receding  order,  near  the  middle  point  of  the  middle  section; 
as  above  described.  By  a  reference  to  the  map,  it  will  be  aeen 
tiiat  the  range  recedes,  in  the  S.  W.  part  of  the  latter  secticm, 
as  if  at  the  N.  point  of  a  curve,  towards  the  front  of  a  long 
higher  ridge,  abrupt  to  the  West,  and  bordered  in  Aat  direc- 
tion, by  a  vaJley  opening  Southward.  This  last  ridge  forma 
the  S.  point  of  the  Northern  curve,  which  also  indndea  the 
group  East  of  Woodbury,  or  the  Northern  section.  Each  of 
the  curves,  thus  limited,  has  a  more  distinct  curvilinear  onl- 
line,  than  either  of  the  three  sections,  above  described.  The 
amygdaloidal  hummocks,  bordering  the  S.  part  of  the  middle 
section,  as  above  noticed,  thus  also  take  their  appropriate  plaoOi 
as  the  Northern  termination  of  the  amygdaloidal  range,  poste- 
rior to  the  Southern  curve. 

III.  The  Trap  Dikes  traversing  the  Primary. 

These  dikes  have  already  been  described,  in  their  general 
characters  and  relations,  in  the  introductory  remarks  to  'Ae 
general  Trap  system.  It  has  there  been  stated,  that  they  cor- 
respond so  closely  in  the  physical  characters  of  their  Trap, 
'  and  in  their  arrangement,  as  to  indicate  strongly  that  they  are 
a  part  of  the  same  system,  and  derived  from  the  same  source, 
as  the  Trap,  accompanying  the  larger  Secondary  formation. 
Four  extensive  dikes  traverse  the  Primary  of  the  State ;  two  in 
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the  Eastern,  and  two  in  the  Western  Primary,  on  opposite 
sides  df  the  lar^r  Secondary  formation.  No  other  point  of 
well  marked  Trap  has  been  observed  by  me,  in  connexion 
with  the  Primary,  beyond  the  limits  of  the  ranges  of  these 
dikes.  The  small  dike-like  veins,  noticed  in  connejcion  with 
the  Porphyritic  formation  (G  S.  3  ?  W.,)  are  rather  a  modifica- 
tion of  Primary  Hornblende  rock,  than  a  proper  Trap.  The 
dikes,  traversing  the  Primary,  are  in  a  reverse  relation  to  each 
other,  on  opposite  sides  of  the  Secondary ;  the  more  N.  West- 
ern dike,  in  the  Western  Primary,  being  the  most  extensive, 
and  the  more  S.  Eastern  dike,  in  the  Eastern  Primary.  These 
dikes  range  in  a  general  N.  N.  Easterly  direction,  but  present, 
in  their  course,  well  marked  curves,  which  correspond,  in 
their  arrangement,  to  those  of  the  Trap  ranges,  accompanying 
the  Secondary.  They  terminate,  at  one  of  their  extremities, 
near  or  on  the  adjoining  frontier  of  the  Secondary,  and  recede 
from  it,  towards  their  opposite  extremity ;  the  Western  dikes 
approaching  the  Secondary,  at  their  N.  Eastern  termination ; 
the  Eastern  dikes,  at  their  S.  Western. 

(W.  1.)  The  S.  Eastern  Dike,  in  the  Western  Primary,  ex- 
tends from  a  point  on  the  Eastern  border  of  the  N.  point  of 
the  Chloritic  formation  (A,)  S.  Westerly,  to  a  point  N.  W.  of 
Milford  village ;  traversing  the  Chloritic  formation  (A,)  and  the 
Argillite  (B,)  and  penetrating  some  distance  into  the  Mica  Slate 
formation  (C.)  This  dike,  in  its  N.  E.  part,  where  it  crosses 
the  Chloritic  formation  (A,)  is  scarcely  interrupted,  and  is  more 
largely  developed  than  in  any  other  part  of  its  course,  form- 
ing quite  an  elevated  ridge,  composed  of  a  series  of  hummocks, 
arranged  in  a  manner  very  similar  to  those  of  the  Trap  ridges, 
accompanying  the  Secondary.  Generally  the  walls  of  the 
dike  are  nearly  vertical,  with  a  corresponding  nearly  horizon- 
tal arrangement  of  its  columns. 

The  dike,  in  crossing  this  formation,  pursues  usually  a  very 
direct  course  S.  S.  W.,  but  with  occasional  lateral  shifts,  some- 
times exceeding  the  width  of  the  dike.  At  its  N.  E.  point,  it 
bends  abruptly  E.  N.  E.,  soon  terminating  near  the  Eastern 
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border  of  the  Chloritic  formation  (A,)  in  a  direction  towards 
the  spur,  on  the  W.  front  of  the  West  Rock  range,  into  which 
it  is  apparently  continued.  A  smaller  dike,  nearly  parallel  to 
the  main  body  of  the  dike,  farther  S.,  crosses  the  N.  E.  point 
of  the  latter,  and  extends  South  nearly  to  the  Humphre3^s¥ille 
Turnpike,  along  the  Eastern  border  of  the  Chloritic  formation. 
The  chlorite  slate,  adjoining  the  dike,  b  usually  altered  to  a 
oonsiderable  width,  being  converted  from  a  soft  green  to  a  hard 
dark  blue  or  purple  slate,  in  some  instances  filled  with  small 
Teins  of  a  light  yellow  colour.  The  altered  slate  breaks,  like 
the  Trap,  into  jointed  fragments.  The  dike,  as  it  passes  out  of 
the  Chloritic  formation,  becomes  less  elevated,  and  more  inter- 
rupted, at  least  on  the  surface,  particularly  after  entering  the 
Argillite  (B.)  Soon  after  entering  that  formation,  it  projects  ab- 
raptly  West,  N.  of  the  Derby  Turkpike,  again  resumes  its  for- 
mer S.  Westerly  course,  imd  still  farther  in  that  direction,  to- 
wards North  Orange  meeting4iouse,  again  projects  Wesi,  in  a 
aeries  of  lateral  sbiAs,  when  it  extends  S.  S.  W.  alon^  the  E. 
side  of  the  valley  of  Milford  river,  on  the  East  border  of  the 
Mica  Slate  formation  (C.)  at  least  to  the  Milford  and  Derby 
load.  Farther  S.  W.  the  dike  is  not  observed  actually  in 
place,  but  N.  W.  of  Milford  village,  an  accumulation  of  blocks 
of  a  Trap,  similar  to  that  of  the  dike  further  N.  E..  is  extended 
in  a  line,  along  the  E.  side  of  the  Mica  Slate  range  (C.)  West 
of  Miltbrd  river,  apparently  indicating  the  passage  of  the  dike 
in  that  direction.  Numerous  blocks  of  a  similar  Trap  are 
foond  in  the  diluvium,  N.  W.  of  Milford  village.  The  dike, 
where  it  crosses  the  Ar?illitevB.*  isusuaiiv  littie  elevated,  and 
BDore  frequently  interrupted,  than  in  connexion  with  the  Chio- 
rile  Siaie  ^A.'  After  entering  the  Mica  Slate  ;^C.;  it  merely 
api^ors  on  a  level  with  the  surface,  where  it  is  sometimes 
tnceab:e  onlv  in  a  line  of  dislocated  blocks,  coaibrmable  to  ibe 
nm^  oi  the  dike. 

By  HHTurring  to  the  map.  it  will  be  seen  that  the  dike  pre- 
mts  a  general  curve,  convex  to  the  S.  E..  but  considered  m  i3 
aiboiduuie  parts>  it  appaxentiy  copsl^o  of  a  series  of  curres, 
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with  their  convexity  towards  the  West,  marked  by  its  different 
projections  Westward,  the  curves  commencing  towards  the 
S.  W.  and  receding  East,  at  the  projections  above  referred  to. 
The  argiilite  and  mica  slate,  adjoining  the  dike,  are  compara* 
tively  little  altered.  The  Trap  of  this  dike  is  generally  dark 
grey,  and  fine-grained ;  finer  grained  and  more  compact,  in- 
deed, than  that  of  the  ranges,  accompanying  the  Secondary, 
generally.  It  usually  breaks  in  larger  blocks,  particularly  in 
the  centre  of  the  dike.  Its  lateral,  more  wacky  portions,  are 
often  very  small  fragmentary.  The  dike  in  the  chlorite  slate 
is  usually  4 — 6  rods  in  width ;  farther  S.  W.  it  is  usually  nar- 
rower, its  size  increasing  as  it  approaches  the  Secondary. 

(W.  2.)  The  N.  Western  Dike,  in  the  Western  Primary,  is 
much  more  extended  than  the  preceding,  though  rarely  exceed- 
ing it  in  width.  It  extends  from  the  W.  side  of  Compo  Creek, 
near  its  mouth,  in  the  S.  W.  corner  of  Fairfield,  N.  Easterly, 
with  several  lateral  shifis  and  apparent  interruptions,  to  a  point 
in  the  S.  E.  corner  of  Wolcott,  nearly  W.  of  the  S.  W.  point 
of  the  fourth  Eastern  main  curve,  in  the  Trap  of  the  larger 
Secondary  formation,  and  less  than  a  mile  from  the  Eastern 
border  of  the  Western  Primary.  This  dike  has  thus  appa- 
rently the  same  relation  to  that  curve  of  the  Trap  system  of 
the  larger  Secondary  formation,  that  the  preceding  dike  has  to 
the  Southern  section  of  the  Western  line  of  elevation,  in  the 
same  formation.  This  dike,  like  the  preceding,  presents,  in  its 
whole  extent,  a  general  curve,  convex  to  the  East,  while  in  its 
subordinate  parts,  its  arrangement  apparently  resembles  that 
of  the  preceding  dike,  consisting  of  a  series  of  ranges,  receding 
to  the  East,  from  its  S.  W.  extremity,  and  in  several  instances, 
with  a  well  marked  curve,  convex  towards  the  West.  The 
Trap  of  this  dike  is  partly  coarse-grained,  and  in  larger  blocks, 
resembling  that  of  the  larger  Eastern  dike,  and  partly  fine- 
grained and  smaller  fragmentary.  In  some  instances,  the 
coarser  grained  is  smaller  fragmentary,  and  the  finer  grained  in 
larger  blocks.  The  fine-grained  variety  is  more  frequent  in  the 
N.  part  of  the  dike,  in  some  of  the  smaller  branches  of  which  it 
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lesembles  a  dark  blue  compact  wacke.  The  short  range,  at  its 
N.  E.  extremity,  consists  of  a  fine-grained  lighter  grey  variety, 
approaching  that  of  the  smaller  dike,  relative  to  it,  in  the  East- 
ern Primary.  In  some  instances,  the  dike  is  divided  longitudi- 
nally into  two  portions,  one  coarser,  and  the  other  finer  grained ; 
as  at  the  S.  point  of  the  section  of  the  dike,  between  the  Housa- 
tonic  and  Naugatuck,  where  the  Eastern  half  of  the  dike  is 
composed  of  a  finer  grained  Trap,  breaking  in  la^  regular 
blocks,  and  the  Western  half  of  a  coarser  grained,  smaller  frag- 
mentary variety. 

Commencing  at  its  S.  W.  point,  the  dike  first  extends  X.  N. 
Easterly,  along  the  West  side  of  Compo  Creek,  then  recedes 
East,  across  the  latter,  and  after  having  been  concealed  for 
some  distance  by  diluvium,  crosses  the  New  York  Turnpike 
in  the  same  N.  N.  Easterly  direction,  on  the  summit  of  the 
ridge  W.  of  Sasco  Creek.  It  then  recedes  again  to  a  greater 
distance  S.  E..  and  re-appears  on  the  N.  shore  of  a  small  bay, 
on  the  West  side  of  the  mouth  of  Mill  river,  whence  it  ex- 
tends X.  N.  E.  through  the  village  of  Southport.  nearly  to  the 
New  York  Turnpike.  An  excavation  in  the  dike,  at  South- 
port  Landing,  very  strikingly  exhibits  its  indurating  edects  on 
the  adjoining  Micaceous  Gneiss  (D  7.;  After  an  iniernipiion, 
by  the  plain  East  of  Mill  river,  it  re-appears  near  the  church 
(X.  W.  of  Fairfield  village.)  nearly  E.  N.  E.  from  its  last  ter- 
mination, whence  it  extends  E.  X.  Easterlv  alon?  the  summit 
of  the  ridge.  X.  of  Fairfield  village,  and  is  continued  in  the 
same  general  direction,  to  the  Xewtown  Turnpike,  about  two 
miles  X.  of  Bridgeport.  Throughout  that  part  of  its  t^xtent, 
already  described,  it  apparently  forms  a  curve,  convex  to  the 
X..  with  its  chord  directed  nearlv  E.  X.  E.  The  dike  is  verv 
slightly  interrupted  for  about  one  half  the  distance  from  the 
church  Fairfield;  to  the  Xewtown  Turnpike,  but  for  tbe  re- 
mainder of  tbe  distance,  is  more  interrupted  or  concealed. 
Just  East  of  the  Turnpike,  last  noticed,  it  assumes  a  X.  East- 
erly direction,  in  which  it  continues,  through  Trumbull  and 
Huntington,  to  the  Uousaionic,  1 — 2  miles  above  Derby,  tear- 
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ing  more  N.  N.  Easterly  as  it  advances  towards  the  North. 
At  the  passage  of  the  Newtown  Turnpike  it  apparently  curves 
N.  Easterly,  with  a  convexity  towards  the  S.  E.,  contrary  to 
the  more  general  direction  of  the  subordinate  parts  of  the  range. 
Prom  that  Turnpike  to  a  point  not  far  N.  E.  of  the  Pequanock, 
in  Trumbull,  the  dike  forms  an  almost  uninterrupted  range, 
presenting  a  series  of  elevations,  arranged  in  a  manner  very 
similar  to  those  of  the  Trap  ranges,  traversing  the  Secondary. 
The  dike  is  intersected  by  the  Housatonic  Rail  Road,  on  the 
W.  side  of  the  Pequanock,  and  on  the  E.  side  of  that  stream, 
rises  in  a  singular  detached  elevation  (Pulpit  Rock,)  very 
strikingly  resembling  some  of  the  shorter  more  abrupt  eleva- 
tions connected  with  the  Secondary.  Farther  N.  E.  to  the 
Housatonic,  the  dike  is  more  interrupted,  as  will  be  seen  by 
reference  to  the  accompanying  map.  The  dike  passes  through 
the  Eastern  part  of  Huntington  village,  and  appears  just  N.  E. 
of  the  same,  by  the  road  leading  to  Derby,  where  it  has  stri- 
kingly indurated  the  porphyritic  and  sub-porphyritic  rocks  of 
(D 10,)  adjoining  it  From  this  point,  it  is  apparently  inter- 
rupted or  concealed,  to  within  a  few  rods  of  the  S.  bank  of  the 
Housatonic,  where  it  just  appears  in  a  ravine  descending  the 
hill,  S.  of  the  river. 

North  of  the  Housatonic,  the  dike  recommences  at  the  S. 
point  of  a  long  ridge,  extending  N.  N.  E.  nearly  to  the  Nauga- 
tuck,  along  the  E.  side  of  the  summit  of  which  it  is  continued, 
with  slight  interruption,  throughout  its  whole  extent.  At  the 
S.  point  of  the  ridge,  it  rises  abruptly,  in  a  series  of  steps, 
formed  by  its  nearly  horizontal  columns,  and  for  some  distance 
North,  exhibits  a  series  of  detached  castellated  elevations,  pre- 
senting a  peculiar  appearance  at  a  distance.  At  the  N.  point 
of  this  ridge,  it  terminates  in  several  nearly  parallel  small 
dikes  (no  less  than  nine  of  which  were  observed,)  separated  by 
highly  indurated  bands  of  Porphyritic  and  sub-porphyritic 
Gneiss  (D 10.)  The  dike  is  apparently  internipted|  at  the  pas- 
sage of  the  Naugatuck,  but  re-appears  again,  in  receding  order, 
on  the  E.  side  of  the  road  from  Derby  to  Humphreysville.    It 
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ihen  exteodfl,  in  a  direetioD  more  nearly  North,  through  tbe 
E.  part  of  Humphrey8?ille,  to  the  S.  bank  of  Bladen^  Biooki 
naar  its  entrance  into  tbe  Naugatock.  In  this  part  of  its  coone 
it  presents  striking  instances  of  its  indurating  eflbcts  an  tfaa 
adjoining  rocks^  pAticalarly  Oranitic  Gneiss  and  Ozanite;. 
Seams  of  radiated  zeolite  are  observed  between  it  and  the  laK- 
Isr  rock  adjoining,  just  S.  of  Humphreysville.  For  a  consid- 
erable distance  (2—3  miles)  N.  of  Bladen^  Brooki  no  ^ipeai^ 
fuices  of  the  dike  have  been  observed  by  me.  it  then  r»«|i- 
pears,  on  the  N.  oranch  of  that  streanii  S.  of  the  road  leading 
West  from  Bethany  meeting-house.  It  there  curves  distinctly 
£t8t,  at  its  Southern  extremity,  (crossing  the  bed  of  the  brodjc, 
which  is  precipitated  over  it  in  a  small  cascade,)  and  in  a  di- 
rection S.  S.  E.  from  that  point,  a  very  small  dike  was  observed 
by  me,  traversing  the  Porphyritic  Gneiss  (D  11)  N.  N.  Easteriy. 
The  dike  apparently  recedes  to  this  point,  nearly  EL  N.  E.  from 
its  former  termination,  S.  of  Bladen's  Brook,  and  then  advan- 
ces to  the  point  on  the  N.  branch  of  that  stream,  above  noticed. 
From  this  latter  point,  it  is  continued,  with  no  great  interrup- 
tion, first  advancing  N.  N.  W.,  and  then  receding  N.  N.  E.,  to 
a  point  just  S.  of  the  Litchfield  Turnpike,  about  a  mile  S.  E. 
of  Straitsville.  This  latter  range  presents  a  distinct  curve, 
convex  to  the  West,  and  nearly  conforming  to  the  S.  part  of 
the  Northern  curve  (Western  line — Southern  section,)  on  the 
Western  border  of  the  Secondary.  Farther  North,  the  dike 
has  not  been  distinctly  traced  by  me,  through  a  long  interval, 
in  Prospect,  although  strong  indications  of  its  presence  occur 
in  the  valley  East  of  the  Micaceous  formation  (E,)  not  far  S. 
of  the  limestone  locality,  noticed  in  connexion  with  the  Por- 
phyritic formation  (D.)  The  dike  at  last  re-appears,  in  a  short 
range,  about  N.  by  E.  from  the  point,  last  noticed,  extending 
less  than  half  a  mile  N.  N.  Easterly  (crossing  the  Meriden  and 
Waterbury  Turnpike,)  in  the  line  of  a  band  of  gametiferous 
Hornblende^  farther  North,  adjoining  the  formation  (E)  on  the 
West.  This  range,  as  already  noticed,  is  situated  nearly  West 
of  the  S.  point  of  the  Fourth  Eastern  Main  Curve,  in  the  lar- 
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ger  Secondary  formation.    No  appearance  of  the  dike  has  been 
observed  by  me,  farther  North. 

(E.  1.)  The  S.  Eastern  (larger)  Dike,  in  the  Eastern  Prima- 
ry, commences  on  the  shore  of  Branford  Harbour,  within  the 
limits  of  the  tide,  and  extends  N.  Easterly,  entirely  across  the 
State,  into  the  town  of  Holland  (Mass.,)  and  is  probably  con- 
nected with  the  dike  at  Fiskdale  (West  of  Sturbridge,)  and 
perhaps  with  that  in  Rutland  (N.  W.  of  Worcester,)  both  of 
which  are  in  its  general  line  of  direction,  continued.*  The 
length  of  this  dike,  within  the  limits  of  the  State,  cannot  be 
less  than  seventy  miles,  including  its  windings.  It  presents, 
in  its  course,  several  well  marked  curves,  convex  to  the  East, 
the  connexion  of  which  with  the  different  curves  of  the  East- 
ern line  of  elevation,  in  the  Trap  system  of  the  larger  Second- 
ary formation,  has  already  been  indicated.  This  dike,  like  the 
others,  does  not  form  one  uninterrupted  range,  but  consists  of 
more  or  less  ^tached  elevations,  succeeding  each  other,  by 
lateral  shifts,  in  the  different  orders  of  succession,  noticed  in 
the  arrangement  of  the  Trap  ridges,  traversing  the  Secondary. 
The  larger  curves  of  the  dike  also  succeed  each  other,  in  sim- 
ilar order.  The  Trap  of  this  dike  is  generally  coarser  grain- 
ed than  that  of  the  other  dikes,  and  resembles,  in  that  respect, 
some  of  the  coarser  varieties  of  the  Trap,  accompanying  the 
Secondary.  It  generally  breaks  in  large  square  blocks,  and  is 
little  decomposable.  In  numerous  localities,  a  still  coarser, 
very  decomposable  variety,  similar  to  that  at  the  East  end  of 
Mt.  Carmel,  and  that  of  the  ridge,  called  Tremont,  East  of 
Wallingford,  occurs  on  the  sides  of  the  dike,  particularly  on 
the  Eastern  side,  readily  disintegrating  into  a  coarse  gravel, 
and  occasionally  into  concentrically  cleaving  balls.  Another 
appearance  frequently  occurs  in  this  dike,  rarely  observed  by 
me  in  other  dikes  or  ranges  of  Trap,  namely,  a  division  into 

*  Specimens  have  been  shown  me,  from  a  dike  on  Lake  WinnipiseQgee  (N.  H.,) 
which  strikingly  resemble,  in  physical  character,  the  more  usual  variety  of  the  pres- 
ent dike.  By  reference  to  a  map,  it  will  be  readily  perceived  that  the  former  dike 
IB  in  the  general  direotion  of -the  latter. 
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thin,  firmly  cemented  plates,  by  longitudinal  Unea  of  cleivaf^ 
parallel  to  the  walls  of  the  dike,  ^ving  to  the  rock  aa  appear- 
ance of  stratificaticm.  This  dike  exhibits  striking  eCRscts  «f 
alteration  on  the  adjoining  rock,  and  usually  a  thick  band  of 
dark  blue  wacke,  adjacent  to  the  latter.  The  dike  is  generally 
in  a  nearly  vertical  position,  in  the  including  rock,  but  occ»» 
aienally  is  found  in  an  inclined  position,  apparently  interpoeed 
between  the  strata  of  the  latter.  Its  usual  width  varies  little 
firom  that  of  the  larger  portions  of  the  two  Western  dikes. 

The  dike,  at  the  point  where  it  apparently  commences,  on 
the  shore  of  Branford  Harbour,  is  quite  narrow,  and  in  an  in- 
clined position,  dipping  West,  with  a  distinct  curvature  in  that 
direction,  towards  the  South.  A  point  of  land.  West  of  die 
Harbour,  lies  in  the  line  of  its  direction,  continued,  but  no 
traces  of  the  dike  have  been  observed  on  it  The  commence- 
ment of  the  dike,  as  above  stated,  is  E.  S.  E.  from  the  S.  point 
of  the  Pond  Ridge  (first  Eastern  main  curve  in%s  Secondary,) 
towards  which  it  is  apparently  deflected.  The  dike  extends 
N.  Easterly,  along  the  course  of  Branford  river,  soon  assuming 
its  ordinary  width,  and  occasionally  interrupted,  to  a  point 
E.  S.  E.  from  the  N.  E.  point  of  the  Pond  Ridge,  forming  its 
first  main  curve,  corresponding  to  the  first  Eastern  main  curve 
in  the  Secondary.  A  second  curve  commences,  near  the  N. 
point  of  the  latter,  in  receding  order,  and  sweeps  around,  East 
of  North  Branford  village,  and  of  the  S.  W.  point  of  Toket 
Mountain  (second  Eastern  main  curve,)  near  the  Western  bor- 
der of  the  Primary,  to  a  point  S.  E.  of  the  S.  point  of  the 
Southern  posterior  range  of  Toket  Mountain.  Another  strong- 
ly marked  curve  succeeds,  in  advancing  order,  terminating 
E.  S.  E.  from  the  N.  E.  point  of  the  same  posterior  range. 
The  dike  then  continues  N.  Easterly,  with  little  flexure,  to  a 
point  S.  E.  of  the  S.  W.  point  of  duonipaug  Mountain  (the 
Northern  posterior  range  of  Toket  Mountain,)  when  it  forms 
another  strongly  marked  curve,  terminating  E.  S.  E.  of  the 
N.  E.  point  of  the  latter  posterior  range,  at  the  summit  of  the 
ascent,  on  the  inunediate  Western  border  of  the  Eastern  Pri- 
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mary.  That  part  of  the  dike,  from  the  point  E.  S.  E.  of  the 
N.  E.  point  of  the  Pond  Ridge,  to  the  point  last  noticed,  may 
be  considered  as  forming  one  extensive  curve,  (to  which  those 
above  described,  are  subordinate,)  corresponding  to  the  main 
curve  of  Toket  Mountain,  in  the  Secondary.  The  dike,  in 
this  part  of  its  course,  is  continued  in  a  line,  very  near  the 
Western  border  of  the  Eastern  Primary,  to  which  it  is  also 
nearly  parallel.  It  usually  forms  there  a  high  mountain-like 
ridge,  hardly  inferior  to  the  second  class  of  Trap  ridges  in  the 
larger  Secondary  formation,  and  arranged  in  a  manner,  often 
strikingly  conformable  to  the  latter.  Like  other  dikes,  howev- 
er, both  in  the  Secondary  and  Primary,  the  usual  nearly  hori- 
zontal position  of  its  columns,  perpendicular  to  its  walls,  gives 
a  peculiar  tabular  form  to  its  elevations,  different  from  those  of 
the  inclined  ridges  in  the  Secondary,  but  not  unlike  those  of 
the  larger  dikes  in  the  latter,  such  as  that  of  Mill  Rock. 
From  the  same  circumstance,  also,  where  it  continues  in  the 
same  uniform  direction,  with  slight  lateral  shifts,  its  bum- 
mocks  are  usually  separated  by  more  directly  transverse  de- 
pressions. 

At  the  point  last  noticed,  the  dike  bends  abruptly  East,  and 
is  continued  in  that  direction,  almost  directly  across  the  strata 
of  the  including  rocks,  and  with  slight  interruption,  to  a  point 
a  short  distance  E.  of  the  Hanunonassett.  It  then  advances 
strongly  to  the  S.  E.,  with  an  apparent  interruption  of  nearly 
half  a  mile,  when  it  is  continued  E.  N.  E.,  gradually  curving 
around  to  N.  N.  E.,  in  an  almost  uninterrupted  range,  to  a 
point  more  than  a  mile  N.  of  the  S.  line  of  Haddam.  It  there 
bends  distinctly  West,  and  terminates  in  an  isolated  rock,  in 
the  valley  of  the  E.  branch  of  Higganum  river.  The  dike, 
in  its  progress  Easterly,  usually  forms  a  ridge,  little  elevated 
above  the  surface  of  the  including  rocks,  but  as  it  turns  North- 
erly, presents  a  high  mountain-like  ridge,  similar  in  height  and 
arrangement,  to  that  in  its  preceding  main  curve.  After  an 
apparent  interruption  of  nearly  a  mile,  the  dike  again  rises  on 
the  West  side  of  the  E.  branch  of  Higganum  river,  and  soon 
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crussiog  it,  extends  N.  N.  E.  along  the  sommit  of  a  ridge,  E. 
of  the  same,  (Cedar  Hill,)  descending  Northeriy  to  the  Connee- 
ticut  at  Higganum  landing.  Qn  the  descent  to  the  riTer,  N.  of 
the  Haddam  Tnmpike,  it  divides  among  the  including  rocks 
(granitic  gneiss  B 1.)  in  the  same  manner  as  has  been  noticed 
in  the  N.  Western  dike  (Western  Primary.)  The  dike  appears, 
opposite,  on  the  E.  side  of  the  Connecticnt,  in  the  face  of  a 
high  ledge  of  the  granitic  gneiss  of  (B 1,)  and  is  thence  con- 
tinued N.  Easterly  across  that  formation,  and  the  Anthophylli- 
tic  range  (B  2,)  into  the  Micaceous  range  with  granite  (C  3  i.) 
Towards  the  North,  it  recedes  twice  distinctly  to  the  West, 
terminating  its  present  main  cunre,  at  a  point  E.  N.  E.  from 
Middle  Haddam  meeting-honse.  The  very  extensive  carve, 
from  this  point  to  that  E.  S.  E.  of  Quonipaog  Bioantain,  cor- 
lesponds  to  the  third  Eastern  main  curve  (in  the  Secondary,) 
in  the  manner  already  stated  in  connexion  with  that  range. 

The  dike  commences  a  new  curve,  at  the  N.  E.  point  of  the  i^e- 
ceding,  in  a  manner,  in  some  respects,  unlike  any  anangemeni 
previously  noticed.  The  new  curve  begins  at  a  point  some 
distance  West  of  the  N.  point  of  the  preceding,  crossing  the 
latter  in  an  Easterly  direction,  nearly  at  right  angles ;  the  two 
dikes,  at  their  point  of  approach,  being  nearly  in  cootacL  It 
continues  in  this  Easterly  direction,  across  the  outlet  of  East 
Hampton  Pond,  and  then  after  a  short  interruption  or  conceal- 
ment by  diluvium,  curves  around  N.  Easterly,  extending  in  an 
uninterrupted  range,  along  the  East  side  of  the  valley  of  that 
stream,  to  the  West  side  of  a  high  diluvial  ridge,  S.  of  East 
Hampton  meeting-house.  It  is  apparently  concealed  in  crosis- 
ing  that  ridge,  but  appears  on  its  E.  side,  S.  of  the  Colchester 
Turnpike,  and  nearly  East  of  the  point  last  noticed,  and  curv- 
ing around  from  E.  N.  E.  to  N.  N.  E.,  extends  along  the  EL 
side  of  the  ridge,  nearly  to  its  N.  point  terminating  in  a  nar- 
row dike,  partly  inclined  between  the  strata,  and  abounding 
unusually  in  the  dark  blue  wacke,  already  referred  to.  The 
dike  then  shifts  or  recedes  largely  to  the  West,  to  a  ridge  in  m 
line  Either  West  than  the  pieoeding,  along  which  it  is  ooo- 
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tinued  N.  Easterly,  nearly  to  Dickenson's  brook,  S.  of  the 
Marlborough  Turnpike.  It  then  bends  E.  N.  E.  across  a 
high  ridge  S.  W.  of  Marlborough  meeting-house,  and  sweep- 
ing around,  not  far  E.  of  the  latter,  is  continued  N.  Easterly,  to 
a  point  a  short  distance  West  of  the  West  branch  of  Farm 
river,  S.  W.  of  Gilead.  Here  it  forms  a  new  curve,  commen- 
cing in  a  similar  manner  with  that  at  Middle  Haddam,  but 
bending  around  at  its  S.  W.  extremity,  into  a  line  parallel  to 
the  N.  E.  point  of  the  preceding.  This  new  curve  extends 
E.  N.  E.  to  the  W.  branch  of  Farm  river,  from  which  point 
to  Andover  village,  in  a  N.  E.  direction,  only  indistinct  traces 
of  the  dike  have  been  observed  by  me,  but  from  the  numerous 
blocks  of  Trap,  resembling  that  of  this  dike,  found  East  of  its 
line,  in  Gilead  and  Hebron,  it  probably  extends  through  that 
interval,  mostly  concealed  by  the  diluvium,  with  which  ttiat 
part  of  the  country  is,  in  a  great  measure,  covered. 

At  Andover,  the  dike  re-appears  at  the  Baptist  meeting-house, 
S.  of  Hop  river,  in  a  line  of  laige  blocks  in  place,  directed 
N.  Easterly,  and  farther  N.  E.  on  the  North  side  of  that 
stream,  commences  a  new  curve,  whence  it  extends,  with  lit- 
tle interruption,  E.  N.  Easterly,  to  the  West  side  of  Coventry 
Pond.  It  then  crosses  the  high  ridge,  E.  of  that  pond,  curv- 
ing around  N.  Easterly,  and  E.  of  the  Willimantic  is  continued 
in  that  direction,  nearly  to  the  Tolland  and  Mansfield  Turn- 
pike, when  it  bears  N.  N.  E.  to  Willington  village,  passing 
directly  beneath  the  meeting-house,  and  extending  in  the  same 
direction,  nearly  a  mile  farther  North,  along  the  East  side  of 
the  high  ridge,  extending  N.  from  that  village.  In  the  inter- 
val between  the  Willimantic  and  Willington  village,  the  dike 
is  frequently  interrupted,  or  concealed  by  diluvium,  and 
throughout  the  whole  distance  from  Andover,  although  pre- 
serving its  usual  width,  is  rarely  much  elevated  above  the  ad- 
joining surface.  North  of  the  termination,  last  noticed,  it  shifts 
to  the  West,  to  the  summit  of  the  high  ridge,  N.  of  Willington 
village,  whence  it  may  be  traced,  in  a  general  N.  N.  E.  direc- 
tion, with  occasional  interruptions  of  considerable  extent, 


424 

through  the  West  part  of  Union,  to  the  North  line  of  the 
State,  where  it  terminates  in  a  very  narrow  point,  in  a  ledge  of 
the  micaceous  gneiss  of  (D.)  In  the  same  direction  N.  N.  E., 
across  the  valley  of  a  Western  branch  of  the  Quinabaug,  in 
Holland  (Mass.,)  a  line  of  blocks  extends  for  some  distance,  as 
if  in  place,  indicating  the  presence  of  the  dike.  This  is  the 
last  point,  to  which  I  have  traced  the  dike  in  its  progress  N. 
Easterly. 

That  part  of  the  dike,  N.  of  the  flexure  at  Middle  Haddam, 
may  be  regarded  as  forming  one  extensive  curve,  correspond- 
ing to  the  fourth  main  curve,  in  the  Secondary ;  its  S.  W. 
point  being  situated  about  E.  by  S.  from  the  S.  W.  point  of 
the  latter.  This  may  be  divided  into  three  subordinate  curves, 
each  of  which  presents  a  series  of  still  smaller  curves,  like 
the  larger  sections  of  the  ranges  accompanying  the  Secondary. 
The  first  of  these  subordinate  curves,  extending  from  the  bend 
at  Middle  Haddam,  to  that  S.  W.  of  Gilead,  corresponds  to  the 
Southern  division  of  the  Southern  section  of  the  fourth  East- 
em  main  range,  in  the  Secondary ;  namely,  that  S.  of  Cook's 
Gap.  The  second  curve,  from  the  latter  bend,  (which  is  situ- 
ated nearly  East  of  Cook's  Gap,  as  well  as  of  the  S.  E.  point 
of  the  most  Eastern  posterior  range,  corresponding  to  the 
Southern  section,  just  referred  to,)  to  the  bend  at  Andover, 
corresponds  to  the  Northern  division  of  the  same  Southern 
section,  namely,  that  from  Cook's  Gap  to  Talcott  Mountain. 
The  third  curve,  from  the  bend  at  Andover  (nearly  East  of  the 
S.  point  of  Talcott  Mountain,)  to  the  N.  line  of  the  State,  in 
like  manner  corresponds  to  the  Northern  section  of  the  fourth 
Eastern  main  curve  in  the  Secondary,  namely,  that  from  the 
S.  point  of  Talcott  Mountain,  Northward. 

(E.  2.)  The  N.  Western  Dike,  in  the  Eastern  Primary,  is  of 
less  extent,  within  the  limits  explored  by  me,  than  the  S.  East- 
em,  but  is  little  inferior  to  it  in  general  magnitude.  It  rarely, 
however,  forms  such  elevated  ridges,  as  frequently  occur  in 
the  latter,  being  more  usually  little  elevated  above  the  surface 
of  the  including  rocks,  and  arranged  in  large  horizontal  steps 


42$ 

or  columns.    The  Trap  of  this  dike  differs,  in  its  peculiar 
physical  characters,  from  that  of  any  other  range  of  Trap,  con- 
nected either  with  the  Primary  or  Secondary,  and  preserves  a 
great  degree  of  uniformity  throughout  its  whole  extent.    It  is 
most  nearly  allied,  as  already  stated,  to  that  of  the  short  range 
at  the  Northern  extremity  of  the  N.  Western  dike,  in  the 
Western  Primary.     It  is  usually  very  fine-grained  and  com- 
pact, with  small  rounded  nodules  of  a  peculiar  greenish  fel- 
spar, not  unfrequently  imbedded.    Its  weathered  surface   is 
often  covered  with  a  thin  coat  of  a  light  brick  red  colour,  from 
the  presence  of  minute  pyrites,  cmd  from  the  same  cause  the 
outer  part  of  its  prismatic  fragments  is  occupied  by  a  very 
even  band  of  a  dark  grey  colour,  contrasting  singularly  with 
the  original  lighter  grey  colour  of  the  interior.     This  dike 
commences  distinctly  in  place,  a  short  distance  S.  of  Vernon 
village  (E.  of  the  Hartford  Turnpike;)  but  more  or  less  appa- 
rent indications  of  it  may  be  traced  South  from  that  point, 
in  a  line  near  the  Western  border  of  the  Primary,  nearly  to 
the  Ashford  Turnpike,  E.  of  Manchester  village.     The  dike 
passes  through  the  S.  W.  part  of  Vernon  village,  whence  it  is 
continued  in  a  slightly  interrupted  range,  to  within  half  a  mile 
of  the  Hockanum,  at  Rock  Factory  village.    From  that  point 
to  the  valley  of  Broad  Brook,  N.  E.  of  Ellington  village,  it 
appears  occasionally  in  ranges  of  greater  or  less  extent,  but  is 
apparently,  in  this  part  of  its  course,  chiefly  covered  with  dilu- 
vium.   Thus  far,  the  dike  ranges  in  a  very  direct  line,  N.  by 
E.,  nearly  parallel  to,  and  at  a  short  distance  from  the  West- 
ern border  of  the  Primary.    On  the  North  side  of  the  valley 
last  mentioned,  the  dike  advances  East  to  the  summit  of  the 
high  plateau  of  (C  2  2,)  along  which  it  again  extends  in  near- 
ly the  same  direction  as  before,  to  the  S.  E.  point  of  Durfee's 
Mountain  (S.  E.  of  Somers  village.)    Here  it  commences  a 
well  marked  curve,  convex  to  the  East,  first  bearing  E.  N.  E., 
but  soon  turning  N.  Easterly,  in  which  direction  it  is  continu- 
ed to  the  Somers  and  Stafford  county  road,  near  the  middle  of 
the  range  (C  3  ^.)    It  then  extends  in  a  similar  N.  Easterly 
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direction,  (twice  advaDciog  Eastward,  and  thus  forming  two 
subordinate  ranges,)  to  the  Western  border  of  the  Mica  Slate 
range  (C  t),)  at  the  N.  line  of  the  State.    It  then  advances  abrupt- 
ly to  the  W.  side  of  the  high  ridge,  formed  by  that  range,  along 
which  it  can  be  traced  only  a  short  distance  N.  N.  E. ;  being 
apparently  concealed,  farther  North,  by  diluvium,  and  per- 
haps interrupted  in  crossing  the  summit  of  that  range.    It  re- 
appears again,  on  the  East  side  of  the  latter,  in  the  same 
N.  N.  E.  direction,  and  is  continued  thence  N.  N.  E.  within 
Ae  limits  of  the  Granitic  range  (C  4,)  at  least  to  a  point  N.  of 
Monson  village.    Its  course  is  indistinctly  marked,  until  it 
reaches  the  granitic  quarry,  N.  N.  W.  of  that  village,  where  it 
appears  as  a  wide  but  low  dike,  apparently  curving  in  a  more 
N.  Easterly  direction.    At  the  point  where  I  left  it,  it  was  in 
fiill  force,  indicating  an  extensive  range,  farther  N.  E..  and  is 
probably  connected  with  the  dikes  observed  by  Prof  Hitch- 
cock, in  the  N.  W.  part  of  Worcester  county.    The  present 
dike  commences,  on  the  South,  at  a  point  E.  by  N.  from  the  S. 
point  of  Talcott  Mountain,  and  apparently  corresponds  with 
the  Northern  section  of  the  fourth  Eastern  main  curve,  in  the 
Secondary.    A  very  small  dike  of  Trap  was  observed  by  me, 
in  a  single  point,  near  the  Western  border  of  the  Eastern  Pri- 
mary, S.  E.  of  Granby  (Mass.,)  perhaps  connected  in  its  range 
with  the  dike  noticed  by  Prof.  Hitchcock  in  Pelham  (Mass.) 

The  Secondary  Rocks. 

These  occupy  two  distinct  basins  (formations)  of  very  un- 
equal magnitude,  entirely  surrounded  by  Primary  rocks,  and 
closely  resembling  each  other  in  character.  The  larger  of 
these  formations  extends  from  Morris'  Cove,  on  the  Elast  side 
of  New  Haven  Harbour,  on  the  South,  to  the  North  end  of 
Northfield  village  (Mass.,)  on  the  North,  a  distance  of  nearly 
80  miles.  Its  greatest  width,  near  the  central  part  of  the 
basin,  exceeds  20  miles.  This  basin  is  entirely  surrounded  by 
Primary  rocks,  except  at  New  Haven  Harbour,  where,  how- 
ever, Primary  rocks  form  the  two  points  on  the  opposite  sides 
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of  the  entrance  of  the  latter.  The  Primary  rocks,  on  the 
opposite  sides  of  the  basin,  as  already  stated,  present  no  direct 
analogy,  but  form  parts  of  two  distinct  systems.  At  least  this 
is  true  of  the  Primary  rocks  within  the  limits  of  this  State, 
and  for  some  distance  farther  North.  The  smaller  Secondary 
basin  extends  six  to  seven  miles  from  South  to  North,  and  at 
its  widest  point  scarcely  exceeds  two  miles  in  breadth,  and  is 
about  equally  included  in  the  towns  of  Woodbury  and  South- 
bury.  It  forms  a  small  isolated  tract,  nearly  in  the  centre  of 
that  part  of  the  Western  Primary,  within  the  limits  of  the 
State,  and  nearly  15  miles  West  of  the  Western  border  of  the 
larger  Secondary  formation.  It  is  included  between  the  N.  E. 
part  of  the  range  (F,)  on  the  East,  and  the  S.  W.  part  of  the 
Mica  Slate  range  (G,)  on  the  West. 

The  Secondary  rocks  of  the  two  basins  consist  of  Sandstones 
or  Conglomerates  and  Shales,  generally  red,  but  occasionally 
of  different  colours.  The  Sandstones  vary  from  the  finest 
grain,  passing  into  the  shales,  to  the  coarsest  conglomerates ; 
the  latter  sometimes  containing  even  small  bowlders  imbedded. 
One  of  these  I  have  observed  in  North  Guilford,  on  the  imme- 
diate Eastern  border  of  the  larger  Secondary  formation,  two  to 
three  feet  in  diameter,  consisting  of  a  white  felspathic  granitic 
gneiss,  occurring  in  subordinate  beds,  in  the  Micaceous  range 
(B  3,)  on  the  Western  border  of  the  Eastern  Primary,  adjoin- 
ing. The  coarser  grained  sandstones  are  usually  thick  bed- 
ded, and  sometimes  the  finer  grained  are  equally  so ;  but  the 
latter  more  usually  are  thinner  and  more  schistose.  The 
Shales  are  generally  argillaceous,  and  compactly  fine-grained ; 
sometimes  more  or  less  micaceous,  and  occasionally  more  sili- 
ceous, passing  into  the  finer  and  more  schistose  sandstones. 
Both  the  Sandstones  and  Shales  are  occasionally  calcareous  ; 
indeed  a  soft,  thinly  schistose  variety,  imbedded  in  the  coarser 
sandstone,  posterior  to  the  Trap  range  (W.  S.  II,)  in  the  larger 
Secondary  formation,  may  l)e  considered  a  marl  slate.  No- 
dules of  a  light  bluish  compact  limestone  sometimes  occur  in 
the  coarser  sandstones,  and  seams  of  brown  spar  are  frequent 
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# 
in  the  shales.'   Some  of  the  sandstones,  when  decomposing  on 

the  surface,  possess  a  fertilizing  property,  probably  from  the 
lime  they  contain.  Two  varieties  of  limestone  occur  in  these 
basins ;  one  interstratified  in  the  shales,  usually  bituminous, 
but  occasionally  light  blue,  compact  and  fetid,  and  in  both  in- 
stances, valuable  as  a  material  for  cement ;  the  other,  light  or 
dark  grey,  also  compact  and  fetid,  apparently  interposed  be- 
tween amygdaloid  and  shale,  and  capable  of  furnishing  a 
good  lime  (as  that  of  Northford.)  The  latter  variety  has 
been  already  noticed  in  connexion  with  the  anterior  amygda- 
leidal  range,  immediately  fronting  a  part  of  the  Eastern  main 
curve  in  the  larger  Secondary  formation.  Beds  of  black  bitu- 
minous, and  brown,  occasionally  fetid  shale,  are  not  unfre- 
quent  in  the  ordinary  red  shale.  Beds  of  the  former  kind  occa- 
sionally occur  also  in  the  sandstone  in  the  Eastern  part  of  the 
larger  secondary  formation.  Thin  parallel  seams  of  coal  or 
bitumen,  sometimes  occur  in  the  bituminous  shale,  which  also 
contains  impressions  of  fish  and  vegetables.*  Seams  of  bitu- 
men are  occasionally  observed  in  cross  fissures,  in  difierent  lo- 
calities, traversing  the  ordinary  red  shale.  The  Sandstones  of 
both  these  formations  are  obviously  formed  of  fragments  of 
Primary  rocks,  similar  to  those  of  the  adjoining  Primary  form- 
ations, and  in  most  instances,  the  larger  fragments,  particu- 
larly in  the  coarser  conglomerate  along  the  Eastern  border 
of  the  larger  Secondary  formation,  can  be  distinctly  traced  to 
different  varieties  in  the  adjoining  Primary,  frequently  in  the 
immediate  vicinity.  These  facts  satisfactorily  indicate  that 
these  Secondary  formations  were  formed  from  the  debris  of  the 
Primary  rocks,  part  of  which,  at  least,  might  have  occupied 
the  site  of  these  Secondary  formations. 

The  Sandstones  and  Shales  of  the  difierent  Secondary  ba- 

*  It  wfw  my  intention  to  have  particularly  investigated  the  organic  remains  found  in 
the  two  iSecondary  formations  of  the  State,  after  I  Lad  completed  my  general  plaa 
of  survey,  but  the  necessary  means  of  defraying  my  expenses  even,  having  been 
then  withheld  from  me,  I  shall  confine  myself  in  this  report,  to  an  enumeration  of 
the  localities  in  which  such  remains  have  been  noticed. 
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sins,  have  an  obvious  connexion  with  the  Trap  of  those  basins, 
both  in  their  distribution,  and  in  the  arrangement  of  their  ele- 
vations. These  rocks  are  not  distributed  in  regular  parallel 
superimposed  ranges,  but  their  limits  are  distinctly  controlled 
by  the  arrangement  of  the  Trap  systems.  Thus  in  the  larger 
Southern  basin,  in  the  Eastern  (larger)  Secondary  formation, 
the  country  West  of  the  main  Eastern  line  of  elevation,  or  of 
its  approximate  anterior  range,  when  present,  is  occupied  by 
Sandstone,  while  the  country  East  of  the  same  line  of  eleva- 
tion, for  a  greater  or  less  width,  and  the  space  between  it  and 
its  anterior  range,  above  referred  to,  are  occupied  by  Shale,  E. 
of  which  extends  another  range  of  Sandstone,  generally,  on 
the  immediate  border  of  the  Eastern  Primary,  a  coarse  con- 
glomerate. In  the  smaller  Northern  basin  of  the  same  forma- 
tion, Sandstone  fronts  the  Trap  range  on  the  West ;  Shale  im- 
mediately borders  the  latter,  on  the  East,  at  least  in  its  middle 
part ;  while  another  range  of  Sandstone  extends  along  the  E. 
side  of  the  basin,  also  a  coarse  conglomerate,  adjoining  the 
Primary.  In  the  smaller  Secondary  formation,  Sandstone  also 
fronts  the  Trap  range,  on  the  West,  while  Shale  is  included 
between  it  and  its  anterior  and  posterior  ranges  of  amygdaloid. 
The  Sandstone,  if  it  exists  on  the  E.  border  of  that  basin,  ao 
far  as  I  have  observed,  is  there  concealed  by  diluvium.  From 
these  statements,  the  Shale  apparently  has  a  more  intimate  con- 
nexion with  the  Trap,  than  the  Sandstone,  and  even  in  those 
districts,  where  the  Trap  is  more  entirely  connected  with  Sand- 
stone, points  of  Shale  sometimes  occur,  in  immediate  connex- 
ion with  it,  usually  similar  in  character  to  that  between  the 
Trap  and  amygdaloid  ranges.  Such  instances  occur  at  Mill, 
Pine  and  West  Rocks,  and  in  connexion  with  the  Posterior 
range  (P.  1  W.  S.  II,)  in  North  Hamden.  The  Sandstone  of 
the  two  ranges,  East  and  West  of  the  Shale,  in  the  larger  Sec- 
ondary formation,  presents,  in  many  respects,  a  peculiar  char- 
acter in  each ;  and  that  in  the  smaller  Secondary  formation, 
lias  also  its  peculiar  character.  The  coarse  conglomerate, 
composed  of  angular  fragment!  of  the  adjoining  Primary  rockS| 


Httk  altered,  and  often  slightly  cemetited,  is  apparently  oon-: 
fined  to  the  Eastern  border  of  the  t^o  basinsi  in  the  largtt 
Secondary  formation ;  for  although  a  eoarse  conglomenSe  oo* 
cesionally  occurs  in  the  Western  part  of  those  basins^  yet  ila 
fiagments  are  usually  more  abraded,  and  less  easily  refomhle' 
lb  the  adjoining  Primary  formations. 
;  I  shall  not  here  attempt  to  point  out  any  connexion  between 
the  Sandstone  of  the  two  Secondary  formations,  in  thia  State, 
opd  any  member  of  the  great  European  series  of  Secondary 
fonnations,  or  of  the  series  occnpjring  the  great  Mis8issip{» 
basin.    Its  phjrsical  characters,  its  connected  limestones,  and 
its  organic  remains,  apparently  indicate  a  more  peculiar  rela- 
tion to  the  New  Red  Sandstone,  but  without  an  opportunity  foi 
an  exact  investigation  of  its  organic  remains,  I  would  not  ven* 
ture  even  to  suggest  such  a  connexion.    I  cannot,  however, 
avoid  the  impression,  that  these  formations  are  of  a  local  isola- 
ted character,  forming  a  complete  system  in  themselves,  and 
apparently  independent  of  any  more  extensive  formation.  The 
remarkable  relation  of  the  different  members  of  these  fomiar 
tkms,  in  their  distribution,  to  the  Trap  accompan3riog  them, 
would  seem  to  indicate  an  immediate  connexion,  in  the  mode 
and  period  of  formation,  of  the  two  classes  of  rocks ;  the  Sec- 
ondary basins  having  been  apparently  the  centre  or  focus  of 
an  igneous  action,  which  has  produced  the  Trap,  both  accom- 
panying the  Secondary  and  Primary,  and  the  Sandstone,  in 
part  at  least,  having  been  formed  from  the  debris  of  the  Pri- 
mary rocks,  disintegrated  by  the  same  igneous  agency,  and 
consolidated  and  discoloured  by  the  heat  attending  it.     The 
elevations  of  the  Sandstone,  in  these  Secondary  formations, 
also  correspond,  in  a  striking  manner,  in  their  arrangement, 
with  the  arrangement  of  the  Trap  systems,  thus  indicating  that 
they  were  due  to  the  same  elevating  force.    The  general  di- 
rection of  the  strata  of  the  Sandstone,  where  it  is  not  particu- 
larly influenced  by  the  Trap,  is  N.  N.  E.,  and  the  same  is  also 
the  medial  direction  of  the  Trap  ranges.    The  general  dip  of 
the  Sandstone  is  East,  conformable  to  that  of  the  inclined 
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ridges  of  Trap.  A  particular  comparison  of  the  different  ele- 
vations of  the  Sandstone,  with  those  of  the  Trap,  would  ex- 
hibit a  similar  conformity.  A  minute  detail  of  the  arrange- 
ment of  these  elevations  would  exceed  the  limits  of  this  re- 
port. They  are,  however,  represented  sufficiently  on  the  ac- 
companying map,  to  render  the  statement,  just  given,  at  least 
probable. 

The  elevations  of  the  Sandstone,  in  the  Southern  basin  of 
the  larger  Secondary  formation,  may  be  divided  into  two  ran- 
ges, corresponding  to  the  two  lines  of  elevation  of  the  Trap, 
and  separated  by  a  valley  or  depression,  continued  throughout 
their  whole  extent.  This  corresponds  with  the  valley  of  the 
Quinipiack,  in  its  Southern  part,  and  farther  North,  with  the 
level,  along  which  extends  the  line  of  the  Farmington  Canal. 
The  Southern  part  of  this  valley,  between  the  first,  second, 
and  the  South  part  of  the  third  Eastern  Trap  systems,  and  the 
Southern  section  of  the  Western  line  of  elevation,  extending 
from  New  Haven  Harbour  to  the  S.  W.  part  of  Meriden,  is 
continued  nearly  directly  North,  in  the  valley,  already  noticed, 
between  the  N.  part  of  the  third,  and  the  Eastern  section  of  the 
posterior  ranges  of  the  fourth  Eastern  system,  on  the  East,  and 
the  Western  section  of  the  posterior  ranges  of  the  latter  system, 
on  the  West.  The  main  valley,  separating  the  E.  and  W. 
lines  of  elevation,  as  it  bends  West  around  the  S.  front  of  the 
fourth  Eastern  system,  forms  only  a  narrow  pass  through  a 
range  of  Sandstone,  extending  N.  from  the  N.  E.  point  of  the 
Mt.  Carmel  range,  to  the  S.  front  of  that  system  ;  but  the  ar- 
rangement of  the  ridges  there  satisfactorily  indicates  that  this 
pass  was  caused  by  the  original  conformation  of  the  surface, 
and  not  by  any  posterior  accidental  disruption.  The  Sand- 
stone ridge,  N.  of  the  pass,  is  obviously  conformed  to  the  S. 
front  of  the  fourth  system,  and  connected  in  range,  with  a  se- 
ries of  isolated  ridges,  each  in  themselves  directed  N.  N.  E., 
but  forming,  in  the  whole,  a  line  of  elevations,  extending 
West^— East,  in  front  of  the  Sout^  point  of  the  fourth  system, 
and  of  the  advanced  part  of  the  third  (Lamentation  Mountain ;) 
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while  the  ridge,  S.  of  the  peei,  is  at  the  N.  point  of  the  Sand* 
•tone  rangei  already  noticed,  extending  N.  firiKn  the  Mt.  Oar* 
mel  range,  on  the  West  side  of  the  ftoinipiack  valley.  Bui 
oven  this  latter  range,  at  its  N.  point,  tarns  West,  along  the  N. 
side  of  the  basin  of  Broad  Swamp,  as  if  there  conforming  to 
the  South  front  of  the  fourth  Eastern  •systeuL  In  some  in- 
stances, where  the  ranges  of  Sandstone  are  more  remote  finom 
those  of  the  Trap,  they  still  present  an  arrangement,  strikingly 
conformable  to  that  of  the  Trap  ranges.  Thus  a  range  or 
group  of  Sandstone  ridges,  N.  E.  of  Durham,  presents  a  well* 
marked  curvature,  posterior  and  conformable  to  the  posterior 
range  (P.  2  E.  Ill,)  West  of  Durham.  Another  range  of 
Sandstone,  extending  along  the  Eastern  border  of  the  larger 
Secondary  formation,  East  of  the  fourth  Eastern  system,  pre- 
sents a  similar  conformity  to  that  sjrstem,  although  some  miles 
distant  from  any  member  of  it  Where  the  Trap  ranges  are 
directed  Northerly,  the  Sandstone  ridges  generally  range  par- 
allel to  them,  as  lateral  appendages ;  but  where  the  former  ex- 
tend from  East  to  West,  the  latter  are  thrown  up  (^posite,  and 
usually  in  front  of  them,  either  conforming  directly  to  them  in 
range,  and  dipping  towards  them,  or  forming  long  ridges,  in 
the  usual  N.  N.  E.  direction,  and  with  the  usual  Eastern  dip 
of  the  Sandstone.  The  former  of  these  modes  of  arrange- 
ment usually  extends  to  no  great  distance  from  the  Trap  ran- 
ges. The  latter  occurs,  in  some  instances,  where  the  dike-like 
character  of  the  Trap  range  is  distinctly  obvious.  In  some  in- 
stances, where  the  Trap  range  abruptly  changes  its  course 
from  a  Northerly  to  an  Easterly  direction,  a  ridge  of  Sandstone 
is  continued  in  the  direction  of  the  latter,  before  its  change, 
apparently  indicating  a  continuation  of  its  elevating  force,  in 
the  original  direction.  A  more  particular  detail  of  the  ar- 
rangement of  the  Sandstone,  in  the  different  Secondary  basins, 
will  be  given  in  connexion  with  a  local  description  of  the  dif- 
ferent sections  of  each. 

The  Secondary  rocks  of  the  Southern  basin,  in  the  larger 
Secondary  formation,  present,  as  has  already  been  stated,  three 
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distinct  sections  or  ranges ;  namely,  a  Western  Sandstone,  a 
Middle  Shale,  and  an  Eastern  Sandstone  range. 

(W.)  The  Western  Sandstone  range  occupies  the  space  be- 
tween the  Western  Primary  and  the  Eastern  main  Trap  range, 
extending  from  New  Haven  Harbour,  and  the  Granitic  range 
(A  1 E.,)  on  the  South,  around  the  N.  front  of  the  Northern 
limb  of  the  fourth  Eastern  main  Trap  range,  and  is  perhaps 
connected,  on  the  North,  with  the  corresponding  Western 
Sandstone  range,  in  the  Northern  basin  of  the  same  formation. 
It  generally  immediately  underlies  or  borders,  on  the  West, 
the  main  Trap  range,  or  its  anterior  amygdaloidal  range,  where 
that  exists,  as  in  the  third,  and  S.  section  of  the  fourth  main 
range ;  although  sometimes  a  band  of  friable  shale  is  interposed 
between  it  and  the  Trap  or  amygdaloid.  It  extends,  in  this 
manner,  around  the  whole  front  of  the  fourth  main  range,  and 
enters  the  wide  valley,  between  the  S.  E.  point  of  the  same, 
and  the  West  front  of  the  third  main  range,  at  Lamentation 
Mountain,  along  the  West  side  of  which  elevation  it  extends 
for  nearly  half  its  length,  .while  the  Middle  Shale  extends  S. 
along  the  back  of  the  S.  E.  part  of  the  fourth  main  range,  the 
two  being  separated  by  a  deep  swamp  basin.  North  of  Beaver 
Pond.  It  fronts  the  anterior  amygdaloidal  range  of  the  third 
system,  N.  of  the  central  pass  in  the  main  range,  but  incloses 
the  anterior  range  S.  of  that  pass  ;  being  there  separated  from 
the  Trap  of  the  main  range,  only  by  a  band  of  shale  underly- 
ing the  latter.  In  the  same  manner,  it  immediately  fronts  the 
main  range  of  the  second  and  third  systems ;  only  a  band  of 
friable  shale,  with  beds  of  a  very  fine-grained  sandstone,  being 
interposed,  at  least  in  part,  between  it  and  the  Trap.  The 
Western  line  of  elevation  of  the  Trap  is  entirely  included 
within  the  limits  of  the  present  section,  although  in  some  in- 
stances, as  already  observed,  a  thin  band  of  friable  shale  there 
adjoins  the  Trap.  This  section  may  be  subdivided  into  three 
local  divisions ;  namely,  two  South  of  the  S.  W.  point  of  the 
fourth  Eastern  system,  at  the  Hanging  Hills,  one  East,  and 
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the  other  West  of  the  duinipiack,  and  a  third,  including  all 
that  part  of  (he  section,  West  of  the  fourth  Eastern  system. 

In  the  S.  Eastern  division  (1,)  the*  Sandstone  adjoining  the 
Eastern  main  Trap  range,  for  a  considerable  width,  is  less 
coarse-grained  and  decomposable,  and  of  a  more  uniform  red- 
dish colour,  and  in  many  instances,  as  at  East  Haven,  from  its 
grain,  thickness  and  firmness,  is  well  suited  for  quarrying. 
More  remote  from  the  main  Eastern  Trap  range,  including  the 
sandstone  along  the  East  side  of  the  duinipiack  valley,  it  is 
coarser  grained,  and  usually  very  decomposable.    It  is  there 
also  more  or  less  variegated  with  spots,  sometimes  of  large 
size,  of  a  greenish,  bluish,  or  ash  colour,  apparently  indicating 
an  affinity  to  the  variegated  sandstone  {Bunter  Sandstein^)  or 
New  Red  Sandstone,  of  Werner.    It  is  this  variety,  more  par- 
ticularly, which  is,  at  times,  distinctly  calcareous,  and  which 
also  includes  nodules  of  a  light  grey  compact  limestone.    The 
less  variegated  and  decomposable  variety  may  be  considered  as 
occupying  the  sandstone  ridges,  connected  with  the  anterior 
ranges  of  the  first  Eastern  system,,  those  included  within  the 
anterior  ranges  of  the  second,  and  a  band  of  a  certain  width, 
increasing  toward  the  North,  along  the  West  side  of  the  exte- 
rior anterior  range  of  that  system,  and  of  the  interior  anterior 
range  of  the  third,  as  well  as  of  the  corresponding  anterior 
range,  at  the  S.  point  pf  the  fourth  system.    The  Sandstone  of 
this  variety  is  usually  rather  coarse-grained,  but  occasionally 
beds  occur  of  a  uniform  fine  grain,  and  dark  red  colour,  such 
as  might  form  a  valuable  freestone.     These,  however,  are 
usually  of  too  small  extent,  and  too  much  intermingled  with 
a  coarser,  often  more  schistose  variety,  apparently  to  be  work- 
ed to  advantage.    These  beds  are  more  particularly  frequent 
in  the  N.  part  of  the  present  division,  adjoining  the  S.  E.  point 
of  the  fourth  system.    In  that  part  of  the  present  division, 
connected  with  the  first  and  second  Eastern  systems,  some  pe- 
culiar varieties  occur,  particularly  in  immediate  connexion 
with  the  Trap  ranges.     Thus  in  the  dike  ridge  (A.  3  t  E.  I,)  a 
red  felspar  abounds  in  the  Sandstone,  which  where  indurated, 
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adjoining  the  dikes,  not  a  little  resembles  a  red  felspathic  gran* 
ite  or  porphyry.  In  connexion  with  other  anterior  ridges  of 
the  same  Trap  system,  a  variety  of  indurated  sandstone  occurs, 
generally  breaking  in  rather  thin  tile-like  fragments,  of  a  blu- 
ish ash  or  light  purple  colour,  more  or  less  porous,  and  with  a 
peculiar  enamelled  aspect  to  its  fracture;  somewhat  resembling 
a  trachyte.  In  the  valley  of  Farm  river,  between  the  main 
range  and  interior  anterior  range  of  the  second  system,  a  pe- 
culiar thick  bedded,  somewhat  indurated  variety  of  sandstone 
is  observed,  with  a  dark  purple  groimd,  variegated,  in  small 
spots,  with  different  colours,  particularly  blue  and  green,  pre- 
senting often  an  elegant  appearance.  This  variety  apparently 
overlies  the  amygdaloidal  conglomerate,  on  the  back  of  the  an- 
terior range  in  question.  Farther  S.,  near  the  West  front  of 
the  second  main  range,  a  short  low  ridge  occurs,  of  a  rather 
coarse-grained,  nearly  white,  granite-like  sandstone,  composed 
of  white  felspar  and  mica,  and  bluish  white  quartz,  apparently 
little  altered. 

The  S.  E.  division  of  the  Western  Sandstone  corresponds, 
in  its  elevations,  to  the  Eastern  line  of  elevation  in  the  Trap 
system  ;  although,  along  its  Western  border,  it  resembles  the 
S.  W.  division,  in  the  character  of  its  sandstone.  The  Sand- 
stone, connected  with  the  anterior  ranges  of  the  first  system, 
forms,  with  those,  a  general  elevation,  corresponding,  in  its 
outline,  to  that  of  the  Trap  ranges,  and  entirely  surrounded  by 
a  connected  series  of  valleys,  of  nearly  uniform  level.  The 
Sandstone,  corresponding  to  the  second  and  third  tystemSi 
forms,  in  its  Southern  part,  a  range  of  elevations,  anterior  and 
conformable  to  the  Trap  ranges,  appearing  as  an  accompany- 
ing outwork.  Towards  the  North,  it  presents  a  series  of  high 
rounded  ridges,  already  alluded  to,  of  greater  elevation  than 
the  Sandstone  ridges  farther  South,  extending  in  a  line  East — 
West,  opposite  the  S.  points  of  Lamentation  Mountain,  and  of 
the  Hanging  Hills,  exhibiting  an  advance  in  that  direction, 
corresponding  to  that  in  the  main  Trap  ranges. 

The  S.  W.  division  (2)  of  the  Western  Sandstone  is  almost 
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entirely  oectipied  by  the  coarse,  decomposable  and  variegated 
variety,  above  noticed.  Less  decomposable  varieties  occa- 
sionally occur,  usually  in  immediate  connexion  with  the 
Trap  ranges,  some  of  which  are  well  fitted  for  quarrying. 
The  more  common  variety  usually  decomposes  speedily,  when 
exposed  to  the  atmosphere,  forming  a  coarse  gravel,  and  in 
some  instances,  as  at  the  excavation  of  the  Hartford  and  New 
Haven  Rail  Road,  at  Holt's  Hill  (Meriden,)  causes,  during  its 
decomposition,  an  increased  vegetation  adjoining  its  fragments ; 
probably  from  the  lime  it  contains.  In  a  coarse  decomposable 
sandstone,  traversed  by  a  ravine,  on  the  Middle  Turnpike,  W. 

^  of  Wallingford,  long  cylindrical  nodules  or  concretions,  of  a 

light  ash-coloured  compact  limestone,  were  observed,  usually 

^  somewhat  contorted,  and  breaking  in  fragments,   by  joints, 

somewhat  resembling  those  of  basalt.  A  thin  bed  of  a  fine- 
grained red  sandstone  was  observed,  in  the  excavation  at  Holt's 
Hill,  apparently  entirely  composed  of  similar,  but  smaller  cyl- 
indric  concretions,  breaking  in  the  same  basaltiform  fragments. 
In  the  N.  W.  part  of  the  present  division,  in  Cheshire,  beds 
occur,  in  the  common  coarse  sandstone,  of  a  thinly  schistose, 
fine-grained  argillaceous  sandstone  or  shale,  very  decomposa- 
ble, and  also  in  some  degree  calcareous,  forming  a  variety  of 
marl  slate.  The  indurated  Sandstones,  adjoining  the  Trap 
ranges,  are  usually  coarse-grained  and  light  grey,  sometimes 
nearly  white,  and  resembling  the  granitic  sandstone,  in  front  of 
the  second  Eastern  main  range,  but  usually  harder  and  less 
micaceous.  Such  sandstones  occur  in  connexion  with  the  W. 
part  of  Mill  Rock,  the  range  of  West  Rock,  both  on  its  E.  and 
W.  sides,  and  the  posterior  ridge  (P.  1  W.  S.  II,)  in  North  Ham- 
den.  Traces  of  copper  are  found  in  this  sandstone,  in  con- 
nexion with  the  latter  ridge,  and  with  the  range  of  West  Rock, 
at  least  posteriorly.  A  rather  coarse  light  reddish  grey,  unde- 
composable  sandstone,  well  fitted  for  quarrying,  is  found  on 

•^ .  the  East  side  of  the  elevation,  immediately  posterior  to  the 
Western  main  range  ( W.  S.  II,)  near  its  S.  point ;  apparently 
not  in  the  immediate  vicinity  of  any  range  of  Trap  on  the 
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surface.  At  different  points,  in  connexion  with  the  Western 
line  of  Trap,  within  the  limits  of  the  present  division,  finer 
grained  and  more  argillaceous  varieties  of  indurated  Sandstone 
occur,  usually  of  a  dark  purple,  passing  to  black,  but  some- 
times varying  to  a  bright  red  colour.  The  finer  grained  and 
more  indurated  varieties  frequently  form  elegant  jaspers ; 
while  the  coarser  varieties  more  nearly  resemble  porphyries. 
Rolled  fragments  of  the  different  varieties  abound  in  some 
parts  of  the  diluvium,  along  the  East  border  of  the  Chloritic 
formation  (A  W.,)  South  of  West  Rock.  In  the  lower  ridge, 
accompanied  with  dikes  of  Trap,  terminating  the  range  of  Mt. 
Carmel  on  the  N.  E.,  a  remarkable  variety  of  sandstone  oc- 
curs, forming  irregular  beds  in  a  coarser,  reddish,  decomposa- 
ble, rather  thinly  schistose  variety.  This  sandstone  is  hard 
and  apparently  indurated,  usually  fine-grained,  of  a  light  red- 
dish cream  colour,  with  more  or  less  of  a  light  yellowish  green 
mineral  (epidote)  disseminated,  thus  often  forming  a  beautiful 
material  for  architecture  ;  but  unfortunately  it  does  not  form 
beds  sufficiently  regular  and  extensive  to  be  worked  to  advan- 
tage. This  rock  is  chiefly  composed  of  a  reddish  felspar. 
Other  varieties  of  indurated  sandstone,  in  the  same  ridge,  ac- 
companied with  a  more  remarkable  development  of  the  epi- 
dote, have  already  been  noticed. 

The  most  remarkable  circumstance,  connected  with  the 
present  division,  is  the  series  of  jreins  of  sulphate  of  barytas, 
crossing  the  sandstone,  from  West  to  East,  in  a  line  nearly 
directly  transverse  to  the  strata,  and  nearly  paralM  to  the 
East — West  dike-like  range  of  Trap  (P.  2,)  posterior  to  the 
Western  main  range  (W.  S.  II,)  in  the  S.  E.  part  of  Cheshire. 
The  veins  of  barytes  rarely  exceed  four  feet  in  width,  and  are 
nearly  vertical,  but  somewhat  irregular  in  inclination  and 
direction.  They  do  not  form  one  continuous  range,  but  are 
interrupted,  with  lateral  shifts,  similar  to  the  arrangement  of 
the  Trap  range,  to  which  they  are  parallel.  They  are  chiefly  ^  3 
composed  of  the  sulphate  of  barytes,  but  are  accompanied 
with  traces  of  copper,  geodes  of  quartz,  and  nodules  of  a  very 
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fine-graioed  red  sandstone,  apparently  the  result  of  concretioUi 
and  often  surrounded  with  a  coating  of  crystalline  quartz. 
This  range  occurs  distinctly,  only  in  a  line  parallel  to  that 
part  of  the  Trap  range  (P.  2,)  between  Gaylord's  mine  and  the 
valley  of  Neck  river,  although  slight  traces  have  been  observ- 
ed, in  the  same  line.  West  of  that  valley,  and  parallel,  on  the 
North,  to  the  dike,  in  the  same  Trap  range,  at  J.  Brooks'. 

The  elevations  of  the  sandstone,  in  the  present  division,  ex- 
hibit some  peculiarities,  caused  by  the  peculiar  arrangement  of 
the  Trap.  Two  long  ridges,  directed  N.  N.  £.,  rise  in  front 
of  Mill  Rock  and  Pine  Rock,  respectively,  in  the  plain  border- 
ing the  Southern  limb  of  the  main  curve  (W.  S.  I)  on  the 
South,  and  also  in  a  lateral  position,  one  to  the  W.  front  of 
East  Rock,  the  other  to  the  S.  E.  point  of  West  Rock.  Anoth- 
er range  extends  from  the  N.  W.  point  of  East  Rock,  to  the  S. 
front  of  Mt  Carmel,  presenting  an  arrangement,  in  the  order 
of  succession  of  its  different  ridges,  and  the  curve  resulting, 
very  similar  to  that  of  the  corresponding  Trap  range  (W.  S.  I.) 
A  similar  range,  already  noticed,  extends  from  the  N.  E.  point 
of  Mt.  Carmel,  towards  the  S.  point  of  the  Hanging  Hills,  ap- 
proaching, on  the  North,  the  outwork  fronting  the  latter  range, 
and  apparently  assuming  there  a  position  conformable  to  it. 
A  parallel  range  commences  farther  North,  on  the  West  side  of 
the  posterior  range  (P  1  W.  S.  II,)  crossed  in  its  Southern  part 
by  the  East — West  Trap  range,  and  its  parallel  range  of 
barytes  veins,  farther  N.  bordering  the  basin  of  Broad  Swamp 
on  the  West,  and  towards  its  N.  point,  advancing  West,  as  if 
conforming  to  the  advance  of  the  Eastern  line  of  elevation,  at 
the  Hanging  Hills,  and  at  last  terminating  S.  of  the  Quinipi- 
ack,  bordered  there  on  its  West  side  by  a  link  in  the  N.  part  of 
the  Western  main  range  (W.S.  U.)  This  Northern  part  of 
the  range  in  question,  may  also  be  regarded  as  the  N.  part  of 
a  range,  represented  on  the  map,  conforming  in  its  outline  to 
the  main  Trap  range,  last  noticed.  A  series  of  sandstone 
ridges  also  occurs  in  the  concavity  of  the  West  Rock  range 
(W.  S.  I,)  most  largely  developed  towards  the  North,  and  rece- 
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ding  N.  Easterly,  conformably  to  the  Trap  range  it  accompa* 
nies. 

The  remaining  division  (3)  of  the  Western  Sandstone,  in- 
cludes all  that  portion  of  it  fronting  the  fourth^  Eastern  Trap 
system,  and  embraces,  within  its  limits,  the  Northern  section  in 
the  Western  line  of  the  Trap.  The  sandstone,  in  that  part  of 
it  S.  and  E.  of  the  latter  Trap  range,  is  usually  less  coarse- 
grained and  decomposable,  and  of  a  more  uniform  red  colour, 
resembling  that  immediately  fronting  the  Eastern  line  of  the 
Trap,  in  the  S.  E.  division.  In  several  instances,  from  its 
grain,  thickness  and  durability,  it  is  well  suited  for  quarrying, 
as  in  a  ridge  West  of  Farmington ;  in  another,  of  little  eleva- 
tion, traversing  ttie  plain  W.  of  Farmington  river,  in  Avon 
and  Simsbury ;  and  at  some  points  near  the  base  of  the  Talcott 
Mountain  range,  where  it  underlies  the  Trap,  from  which  it  is 
apparently  separated  throughout,  by  a  band  of  friable  shale. 
The  sandstone,  of  the  ridge  West  of  Simsbury,  is  usually  of 
a  light  brick  red  colour,  resembling  that  of  a  range  already 
referred  to,  along  the  Eastern  border  of  the  Secondary,  E.  of 
the  Connecticut.  In  that  part  of  the  present  section,  included 
between  Manituck  Mountain  and  the  West  front  of  the  East- 
ern main  range,  at  Newgate  Mountain,  a  variety  of  sandstone 
occurs,  usually  fine-grained,  and  easily  wrought ;  distinguish- 
ed by  thin  alternate  bands  or  stripes  of  darker  and  lighter  red, 
giving  it  often  an  elegant  appearance.  The  sandstone,  in  the 
elevations  N.  of  the  ma^  Trap  range  (W.  N.,)  is  usually 
coarser  grained,  more  decomposable,  and  somewhat  variegated, 
resembling  that  of  the  S.  W.  division.  This  occurs  in  a  group 
of  elevations,  in  the  North  of  Granby  and  in  Southwick 
(Mass.,)  arranged  apparently  as  an  outwork  to  that  part  of  the 
main  Trap  range,  just  referred  to,  including  the  N.  limb  of  its 
Southern  curve  (1  7,)  and  the  whole  of  its  N.  curve  (2.) 

The  country,  throughout  the  greater  part  of  the  present 
division,  is  occupied  by  a  plain;  the  sandstone  rarely  rising  to 
any  considerable  elevation.  A  range,  however,  extends,  with 
little  interruption,  from  a  point  N.  W.  of  the  abrupt  flexure  of 
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the  main  Trap  range  (W.  S.  II,)  at  the  passage  of  the  Farmiog- 
ton  Canal,  Northerly,  in  a  line  nearly  parallel  to  the  E.  main 
Trap  range,  to  the  S.  point  of  the  N.  section  of  the  W.  main 
Trap  range.  The  sandstone  of  this  range  is  usually  of  an 
uniform  dark  red  colour,  from  which  circumstance,  a  part  of 
the  range  (N.  W.  of  Southington)  is  called  Red  Stone  Hill. 
This  range  apparently  forms  a  connecting  link  between  the 
N.  and  S.  sections  of  the  W.  line  of  elevation  of  the  Trap  sys- 
tem, and  includes,  in  its  N.  part,  the  dikes  and  dike-like  ridges, 
already  noticed,  S.  of  the  N.  section  of  the  same  line.  The 
low  ridge  of  sandstone,  W.  of  Simsbury,  is  nearly  parallel  both 
to  the  E.  and  W.  main  Trap  ranges  at  that  point,  and  is  near- 
ly in  the  line  of  the  N.  curve  of  the  main  I'rap  range  (W.  N.) 
A  group  of  elevations,  already  referred  to,  rises  N.  of  the  same 
main  Trap  range,  presenting  two  subordinate  groups ;  one  in 
Grauby,  N.  of  the  N.  limb  of  the  S.  curve  of  that  range,  to 
which  it  corresponds,  and  another  N.  N.  W.  of  the  N.  point  of 
Manituck  Mountain  (the  N.  termination  of  the  same  range.) 
Only  one  other  considerable  elevation  of  sandstone  rises, 
fisurther  N.,  in  this  division ;  about  W.  S.  W.  from  the  S.  point 
of  Mt.  Tom.  The  Eastern  main  Trap  range  is  usually  mere- 
ly underlaid  by  sandstone  ;  its  ridges  often  sinking  abruptly  to 
the  plain  on  the  West.  The  only  remarkable  exception  is  in 
the  interval  between  it  and  the  Western  main  range,  at  New- 
gate and  Manituck  Mountains,  where  the  Eastern  range  is 
bordered  by  an  outwork  of  sandstone,  leaving  only  a  narrow 
valley,  on  the  E.  side  of  the  Western  range,  at  the  line  of  the 
Farmington  Canal.  It  is  in  the  Southern  part  of  this  outwork 
of  sandstone,  that  the  anterior  range  of  amygdaloid  (E.  lY  2  A) 
is  developed. 

(M.)  The  Middle  Shale  range  forms  a  band  of  variable 
width,  along  the  E.  side  of  the  Eastern  main  Trap  range, 
and  also  occupies  the  interval  between  the  main  and  ante- 
rior ranges  in  the  fourth,  and  Northern  half  of  the  third 
Eastern  systems.  It  frequently,  perhaps  generally,  occurs 
also  as  a  narrow  band,  interposed  between  the  main  Trap 
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range,  and  the  underlying  sandstone,  where  the  approximate 
anterior  range  is  wanting.  It  thus  appears  to  have  a  peculiar 
connexion  with  the  Eastern  main  Trap  range,  although,  as 
already  stated,  thin  bands  of  shale  are  sometimes  observed,  in 
immediate  connexion  with  the  Trap  in  the  Western  main 
range.  The  Shale  is  of  small  extent,  in  connexion  with  the 
first,  second,  and  S.  half  of  the  third  Eastern  systems,  and 
forms  an  extensive  range,  only  in  connexion  with  the  fourth 
system,  and  the  N.  half  of  the  third,  particularly  the  former. 
The  Shale,  posterior  to  the  fourth  system,  and  the  adjoining 
part  of  the  third,  is  harder  and  darker  coloured,  than  that 
farther  S.,  or  anterior  to  the  main  ranges  of  those  systems,  and 
has  apparently  undergone  a  greater  degree  of  induration.  It 
is  there  usually  of  a  dark  red  brown  colour,  partly  thicker  and 
more  even,  breaking  by  natural  cleavages,  usually  in  large 
rhombic  fragments,  and  partly  thinner,  and  breaking  in  small 
irregular  shelly  fragments.  The  shale  in  other  parts  of  the 
present  range,  is  usually  light  red,  softer  and  more  easily  de* 
composable.  The  greater  part  of  the  shale,  in  every  part  of 
the  range,  is  compactly  fine,  and  uniformly  argillaceous,  as  if 
formed  firom  an  indurated  mud.  Occasionally  beds  occur  of 
a  finer  or  coarser  micaceous  shale,  a  remarkable  variety  of 
which  has  been  noticed  as  overlying  two  of  the  posterior  Trap 
^  ranges  of  the  fourtli  system  (1  P.  W.  € — E.  2.)  The  finer  red 
micaceous  shales  are  most  abundant  on  the  E.  border  of  the 
range. 

Beds  of  Sandstone,  usually  of  a  very  fine-grain,  are  occa- 
sionally found  interposed  in  the  shale  of  the  present  range, 
most  frequently  towards  its  Eastern  border,  where  it  passes  in- 
to a  schistose  sandstone,  extending  along  the  Western  border 
of  the  Eastern  Sandstone  range.  This  sandstone,  found  in 
connexion  with  the  harder  shale,  posterior  to  the  fourth  sys* 
tern,  is  usually  lighter  red  than  the  shale,  and  often  extremely 
bard  and  indestructible.  Such  a  sandstonci  in  beds  of  con* 
siderable  thicknessi  is  found  in  the  range  of  shale  crossing 
Farmington  river  At  Poquoneck  bridge  (Windsor.)    A  pecu- 
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liar  argillaceous  sandstone,  usualljr  very  fine-grained,  and  of  a 
light  red  or  yellow  brown  colour,  often  thick  bedded,  and  ap- 
parently well  fitted  for  a  freestone,  is  found  imbedded  in  the 
band  of  shale  underlying  the  second  Eastern  main  range  (To- 
ket  Mountain,)  and  the  S.  part  of  the  third,  and  occasionally 
also  in  the  band  interposed  between  the  main  range  and  the 
anterior  amygdaloidal  range,  farther  North.  The  most  re- 
markable locality  of  this  sandstone  underlies  the  West  front  of 
Toket  Mountain,  in  the  vicinity  of  the  peculiar  variety  of 
variegated  sandstone,  noticed  in  the  valley  of  Farm  river.  It 
is  there  associated  with  an  extremely  friable,  soft  light  red 
shale. 

Beds  of  dark  bituminous,  and  light  brown,  occasionally  fetid 
shale,  are  not  unfrequent  in  the  present  range ;  sometimes  of 
large  extent.  The  bituminous  shale  sometimes  contains  very 
thin  interposed  seams  of  coal,  but  this  is  comparatively  unfre- 
quent. Organic  remains  (of  fish  and  vegetables)  are  less  fre- 
quent in  the  bituminous  shale  of  the  present  range,  than  in 
similar  beds  connected  with  the  Eastern  Sandstone  range.  Im- 
pressions of  fish  have  been  observed  in  such  beds  in  the  shale, 
near  its  E.  border,  in  Westfield  (Middletown,)  and  in  Stepney 
(Wethersfield  ;)  in  the  latter  place,  at  the  excavation  for  coal, 
connected  with  the  Rocky  Hill  Trap  range  (E.  IV 1  P.  E.  2.) 
Impressions  of  vegetables  have  been  found  in  a  bed  of  shale, 
underlying  the  posterior  Trap  range  (E.  IV  1  P.  W.  jS,)  W.  of 
the  Rail  Road  Depot  (Kensington.)  The  bituminous  shale 
sometimes  abounds  in  disseminated  pyrites.  A  thick  bed  of  a 
hard  black  shale,  crossing  F^armington  river,  W.  of  Rainbow 
village  (Windsor,)  contains  between  its  layers  large  stellated 
flakes  of  pyrites,  besides  that  more  minutely  disseminated. 
In  a  bed  of  bituminous  shale,  recently  excavated  in  the  valley 
between  the  Trap  ranges  (E.  Ill  3)  and  (E.  IV  IP.  E.  1,) 
films  of  pyrites  were  found  between  the  layers  of  the  shale, 
forming  dendrites,  not  a  little  resembling  some  species  of  ferns 
or  algae,  but  obviously  merely  of  mineral  origin.  These  films 
also  left  very  distinct  impressions  on  the  surface  of  the  shale. 
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Seams  of  bitnmen  occur  in  the  cross  cleavages  of  the  bitumin* 
ous  shale,  occasionally  accompanied,  as  in  a  large  bed  at  Hart's 
Mills  (New  Britain,)  with  brown  spar  and  fluor.  In  a  few  in* 
stances,  cross  seams  of  bitumen,  also  accompanied  with  brown 
spar,  usually  very  ferruginous,  are  found  in  the  common  red 
shale,  in  situations  quite  remote  from  the  Trap.  Beds  of  a 
dark  bituminous  and  a  light  blue  fetid  limestone,  are  found  ac- 
companying the  beds  of  bituminous  shale.  The  largest  occur 
in  the  band  of  shale,  interposed  between  the  fourth  main  Trap 
range  and  its  anterior  amygdaloidal  range,  between  Southing- 
ton  and  Berlin,  where  the  limestone  is  extensively  used  in  the 
manufacture  of  water  cement  Traces  of  the  same  have  been 
observed,  throughout  this  anterior  band  of  shale,  from  the  N. 
point  of  Toket  Mountain  to  Farmington.  A  bed  of  a  light  blue 
limestone  occurs  in  the  bituminous  shale  at  Hart's  Mills,  and 
another  in  the  range  of  shale  already  noticed,  immediately  an- 
terior to  the  posterior  range  (E.  IV 1  P.  W. «.)  The  latter  may 
be  traced,  from  the  curve  Westward  in  the  Trap  range  (a,)  S.^ 
nearly  in  the  line  of  the  Rail  Road,  to  a  point  W.  of  the  N. 
point  of  the  anterior  range  of  Lamentation  Mountain,  and  of 
course  some  distance  farther  S.  than  the  Trap  range  it  accomr 
panics.  This  limestone  is  very  fine-grained,  hard  and  com- 
pact, and  has  been  excavated  for  coi^tructions  on  the  Rail 
Road.  It  resembles,  as  well  as  that  at  Hart's  Mills,  some  of 
the  limestones,  used  for  cement,  in  the  range  E.  of  Southing- 
ton,  and  might  undoubtedly  be  used  for  a  similar  purpose. 
The  beds  of  bituminous  shale,  above  noticed,  are  sometimes 
accompanied  with  dikes  of  indurated  clay,  already  referred  to, 
and  are  then  apparently  in  the  line  of  a  range  of  Trap,  be- 
yond the  point  of  its  termination. 

The  shale,  connected  with  the  first  Eastern  system,  forms 
only  a  thin  band,  adjoining  the  main  Trap  range,  both  anteri- 
orly and  posteriorly,  at  least  in  a  part  of  its  extent.  That  con- 
nected with  the  second  system  (Toket  Mountain,)  forms  a 
wider  and  more  continuous  band,  underlying  the  main  range, 
throughout  the  greater  part,  if  not  the  whole  of  its  extent,  in- 
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oluding,  in  its  N.  part,  near  the  Northford  limestone  (connect- 
ed  with  the  anterior  am3rgdaIoidal  range,)  a  small  bed  of  bita- 
minous  shale  with  limestone,  and  at  its  N.  E.  point  (North  of 
Bluff  Head,)  a  bed  of  soft  red  and  blue  clay,  formed  from  de- 
composed shale,  containing  cross  seams  of  a  peculiar  indurated 
bitumen.  The  beds  of  fine-grained  sandstone  included  in  this 
anterior  band  of  shale,  have  already  been  noticed.  A  similar 
bond  of  shale  overlies  the  second  main  range,  on  the  EUist,  at 
the  N.  E.  point  of  which  a  bituminous  shale  occurs,  in  which 
impressions  of  fish  have  been  observed.  The  anterior  band  of 
shale  underlies  the  third  main  range,  S.  of  its  central  pass,  and 
occupies  the  interval  between  it  and  the  anterior  amygdaloidal 
range,  N.  from  that  pass  to  the  N.  W.  point  of  Liamentation 
Mountain,  where  it  unites  with  the  main  body  of  the  shalci 
posterior  to  the  fourth  main  range.  East  of  the  third  main 
range,  to  the  N.  point  of  Middletown  Mountain,  and  of  the 
Trap  range  (P.  3,)  continued  from  that  point,  to  the  N.  limb  of 
the  third  main  range,  the  shale  is  generally  more  arenaceous 
and  micaceous,  than  that  posterior  to  the  fourth  main  range, 
and  is  intermediate,  indeed,  in  its  character,  between  the  shale 
of  that  division  and  the  Eastern  Sandstone. 

The  extent  of  the  anterior  band  of  Shale,  accompanying  the 
fourth  system,  has  alr^dy  been  indicated.  The  range  of  Shale 
posterior  to  the  fourth  system  occupies  the  whole  extent  of 
country  between  the  fourth  main  range  and  the  Connei:ticut, 
and  may  be  also  considered  as  including  the  shale,  accompany- 
ing the  N.  W.  part  of  the  third  system.  This  is  the  proper 
range  of  the  Shale,  in  the  Southern  basin  of  the  larger  Sec- 
ondary formation,  in  which  that  rock  also  possesses  a  charac- 
ter not  a  little  distinct  from  that  of  the  shale  in  other  parts  of 
the  formation,  as  already  indicated.  This  range  also  occupies 
the  country,  to  a  certain  width.  East  of  the  Connecticut,  at 
least  from  the  vicinity  of  Warehouse  Point  (East  Windsor,) 
Northward.  The  elevations  of  the  shale,  in  this  extensive 
section,  correspond  to  those  of  the  Trap,  in  a  manner  no  less 
ittiking  than  those  of  the  Western  Sandstone.    A  range  of 
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rounded  hills,  covered  on  their  summits  with  diluvium,  but 
apparently  based  on  ridges  of  shale,  (or  in  the  more  Southern 
part,  of  sandstone,)  extends  along  the  East  side  of  the  main 
range  of  the  third  and  fourth  systems,  presenting  a  general 
conformity,  in  its  elevations,  with  those  of  the  main  Trap 
range.  These  summits  sometimes  nearly  equal  in  height  the 
corresponding  points  of  the  Trap  range,  and  form  conspicuous 
objects  in  the  landscape.  Those  accompanying  the  third  main 
range  are  most  elevated,  posterior  to  the  Northern  part  of  that 
range,  so  far  as  it  is  included  in  the  main  Eastern  line  of  ele- 
vation; while  those  accompanying  the  fourth  main  range 
are  highest,  posterior  to  the  Southern  section  of  that  range. 
The  ridges  of  shale,  accompanying  the  Eastern  section  of 
the  posterior  ranges  of  the  fourth  system,  conform  in  their 
direction  to  that  of  the  Trap  ranges;  thus  bearing  N.N.W. 
at  the  passage  of  the  Middle  Turnpike  between  the  Western 
and  Eastern  of  those  ranges,  conformably  to  the  direction  of 
the  latter  range  at  that  point.  The  elevations  of  the  shale  ac- 
companying the  posterior  ranges  of  the  fourth  system  extend 
farther  N.  than  those  ranges,  but  subside  on  the  South  side  of 
Windsor  plain,  forming  only  low  swells,  as  they  traverse  the 
latter,  with  a  few  exceptions.  A  group  of  ridges  rises  farthejL 
North,  in  Suffield,  and  immediately  adjoining  the  Connecticut 
on  the  East,  in  Enfield ;  apparently  corresponding  to  the  ab- 
rupt elevation  of  the  fourth  main  Trap  range,  at  the  S.  termi- 
nation of  the  second  division  of  its  Northern  section  (at  New- 
gate Mountain.) 

(B.)  The  Eastern  Sandstone  range  includes  all  that  portion 
of  the  lai^r  Secondary  formation.  East  of  the  Middle  Shale 
range.  The  Sandstone  of  this  range  is  usually  of  a  more  uni- 
form red  or  reddish  grey,  and  rarely  vari^ated,  like  that  of  the 
S.  W.  part  of  the  Western  range.  It  is  generally  also  less  de- 
composable than  the  latter,  and  resembles  more,  in  its  charac- 
ter and  durability,  the  sandstone  on  the  Eastern  border  of  the 
Western  range.  The  sandstone,  on  the  Western  border  of  the 
present  raage,  at  least  that  poetericv  to  the  third  Eastern  Bph 
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tenii  is  more  argillaceous  and  schistose,  and  usually  more  or 
less  micaceous,  approaching,  in  its  character,  the  shale  poste- 
rior to  that  system.  Farther  East,  the  sandstone  of  the  present 
range  is  usually  thick  bedded,  occasionally  alternating  with 
beds  of  a  thinner  schistose  variety ;  varying  from  very  coarse 
to  fine-grained,  and  from  a  light  reddish  grey  to  a  dark  red 
colour.  It,  however,  presents  several  peculiar  varieties,  in 
different  parts  of  the  range.  Occasionally,  where  the  sand- 
stone is  generally  fine-grained,  beds  of  a  coarse  conglomerate 
are  included,  usually  composed  of  more  rounded  fragments, 
than  that  adjoining  the  Eastern  Primary.  Beds  of  red  friable 
shale,  and  also  of  bituminous  shale,  occasionally  occur  in  the 
sandstone  of  the  present  range ;  the  latter  more  particularly 
in  that  posterior  to  the  third  Eastern  system.  These  beds  of 
bituminous  shale  are  accompanied  with  layers  of  bituminous 
limestone,  brown  micaceous  slaty  sandstone,  and  a  thicker  dark 
indurated  clay,  breaking  in  glazed  conchoidal  fragments. 
These  beds  are  the  principal  depositaries  of  the  fish  impres- 
sions, found  in  the  Southern  basin  of  the  larger  Secondary  for- 
mation, comparatively  few  having  been  found  in  the  Middle 
Shale.  These  impressions  of  fish  are  also  accompanied  with 
vegetable  remains,  resembling  calamiicB.  The  most  impor- 
tant of  these  localities  is  situated  near  the  line  of  Middletown 
and  Durham,  West  of  the  New  Haven  Turnpike,  but  a  series 
of  similar  beds  of  shale  may  be  traced  from  that  point, 
N.  N.  E.  nearly  in  the  line  of  that  Turnpike,  towards  Middle- 
town  city.  A  bed  of  bituminous  shale,  containing  fish  impres- 
sions, is  also  found  in  the  S.  W.  part  of  Durham,  in  tlie  bed 
of  the  S.  W.  branch  of  the  Aramamit,  in  the  interval  between 
the  N.  E.  point  of  the  range  of  Paug  Mountain  (E.  Ill  1)  and 
the  S.  W.  point  of  the  posterior  range  (E.  Ill  P.  2  S.,)  to  the 
last  of  which  it  is  properly  anterior.  A  similar  bed  of  bitu- 
minous shale  occurs  at  a  short  distance  W.  of  the  latter  Trap 
range,  at  the  passage  of  the  brook  S.  W.  of  Middlefield  meet- 
ing house ;  perhaps  connected  in  its  range  with  the  former  lo- 
cality.    The  bed  of  shale,  containing  fish  impressions,  in 


447 

Westfield,  is  in  a  similar  relative  position  to  the  Northern  sec- 
tion of  the  same  posterior  range  (E.  Ill  P.  2  N.) 

Along  the  immediate  Eastern  border  of  the  Secondary,  a 
band,  usually  of  no  great  width,  extends  throughout  the  greater 
part  of  the  present  range,  composed  of  a  very  coarse  conglom- 
erate, consisting  chiefly  of  slightly  altered  angular  fragments 
of  Primary  rocks,  usually  distinctly  traceable  to  the  adjoining 
Primary  formations.  These  fragments  are  usually  but  slightly 
cemented  by  a  dark  red  argillaceous  cement,  and  in  some  in- 
stances, readily  disintegrate,  forming  a  debris  resembling  that 
of  Primary  ledges.  In  one  instance,  E.  S.  E.  of  Middletown 
city,  a  bed  of  a  dark  bituminous  micaceous  shale  occurs  in  con- 
nexion with  this  band  of  conglomerate.  A  remarkable  ridge 
of  conglomerate  has  already  been  noticed,  in  connexion  with 
the  N.  E.  point  of  the  third  Eastern  main  Trap  range.  This 
ridge  extends  nearly  East  and  West,  in  a  direction  conforma- 
ble to  that  of  the  same  range,  but  in  a  line  feirther  S.,  and  with 
a  dip  to  the  South,  as  if  elevated  by  the  force  of  the  Trap,  on 
the  North.  This  ridge  consists  of  Primary  fragments,  many 
of  which  can  be  traced  to  the  adjoining  Primary,  particularly 
to  the  dark  micaceous  gneiss  of  (G  I,)  extending  along  its 
Western  frontier  ;  but  numerous  fragments  occur  of  a  greenish 
grey  Talcose  Slate,  not  unlike  a  variety  occurring  in  the  Ohio- 
ritic  formation  (A  W.,)  or  even  more  like  the  Talco-Chloritic 
Slate  of  (O  W.,)  on  the  opposite  border  of  the  Western  Pri- 
mary. 

The  Eastern  Sandstone,  posterior  to  the  first  Eastern  main 
Trap  range,  forms  two  groups  of  rounded  elevations,  included 
in  the  curves  at  the  N.  and  S.  extremities  of  that  range,  and 
separated  by  a  basin,  opening  S.  E.  by  the  South  point  of  the 
Eastern  posterior  Trap  range  (P.  2.)  The  sandstone  of  this 
division  is  usually  rather  coarse-grained,  and  of  a  light  red,  or 
reddish  grey,  with  occasional  beds  of  a  friable  red  or  brown 
shale.  The  range  of  coarse  conglomerate,  along  its  Eastern 
border,  is  most  extensive  towards  the  N.  East,  particularly 
opposite  the  N.  East  point  of  the  Western  posterior  Trap 
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range  (P.  1,)  as  already  noticed. — ^The  Sandstone,  posterior 
to  the  second  main  Trap  range,  forms  a  aeries  of  high  round* 
ed,  dilnyial  covered  hills,  ranging  N.  Easterly,  in  a  direction 
conformable  to  the  course  of  the  main  Trap  range,  while  along 
its  Eastern  border  extends  a  series  of  lower  ridges,  more  im- 
mediately connected  with  the  posterior  Trap  ranges.  The 
series  of  higher  ridges,  on  the  West,  presents  two  groups  of 
elevations,  (one  towards  the  S.  W.,  the  other  towards  the 
N.  E.,)  corresponding  to  the  two  subordinate  curves  of  the 
main  Trap  range,  and  separated  by  a  wide  ralley,  extending 
South  from  the  N.  E.  point  of  the  Southern  of  those  curves, 
by  the  W.  front  of  the  S.  W.  point  of  the  Southern  posterior 
Trap  range  (P.  1.)  The  N.  Eastern  of  those  groups  is  the 
most  elevated,  the  highest  summit  of  which,  called  the  Sugar 
Loaf,  is  even  more  elevated  than  the  corresponding  main  Trap 
range.  The  sandstone  of  this  division  is  very  similar  to  that 
of  the  preceding,  usually  rather  coarse-grained,  but  occasion- 
ally sufficiently  fine-grained  and  durable,  to  form  a  valuable 
freestone.  The  sandstone,  fronting  the  posterior  ranges,  par- 
ticularly the  Southern,  is  usually  coarser  grained,  lighter 
grey  and  more  granitic.  A  narrow  range  of  coarse  conglom- 
erate generally  extends  along  the  Eastern  border  of  this  di- 
vision, already  noticed  more  particularly  in  connexion  with 
the  Northern  posterior  Trap  range  (P.  2.) 

The  Sandstone,  posterior  to  the  third  main  Trap  range, 
may  be  divided  into  two  sub-divisions,  separated  by  the  valley 
of  the  Aramamit,  and  the  Connecticut.  The  Western  of  these 
consists  of  the  schistose  variety,  approaching  in  its  character 
the  shale,  which  it  adjoins  on  the  West,  and  conforms,  in  its 
elevations,  to  the  larger  posterior  range  of  the  third  system 
(P.  2.)  The  Eastern  sub-division  generally  resembles,  in  the 
character  of  its  sandstone,  the  two  preceding  divisions,  but  is 
apparently  distinguished  by  its  beds  of  shale,  with  fish  im- 
pressions, already  noticed.  N.  E.  of  Durham  commences  a 
range  of  hills,  apparently  forming  a  strongly  marked  curve, 
including,  on  the  North,  the  ridge  W.  of  Middletown  city, 
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and  that  at  Portland  (Chatham.)  In  the  latter,  ofi  its  Western 
declivity,  are  situated  the  celebrated  freestone  quarries,  among 
the  most  extensive  in  the  United  States.  The  S.  E.  point  of  this 
range  is  E.  S.  E.  from  the  N.  termination  of  the  posterior 
Trap  range  (P.  2  S.,)  W.  of  Durham,  and  is  intermediate,  in 
position,  between  the  S.  point  of  the  fourth  Eastern  main 
Trap  range,  and  the  corresponding  bend  in  the  larger  Eastern 
Trap.  Dike,  in  Middle  Haddam.  The  coarse  conglomerate  is 
generally  observed,  along  the  Eastern  border  of  the  present 
division,  but  is  most  conspicuous  at  its  N.  and  S.  extremities. 
The  ridge,  at  its  N.  extremity,  has  already  been  noticed.  At 
its  Southern  extremity,  it  generally  occupies  the  intervals  be- 
tween the  Trap  ridges,  in  the  group  (P.  1,)  posterior  to  the 
main  range  of  Paug  Mountain,  and  farther  N.  E.  a  singular 
group  of  ridges  of  a  very  coarse  conglomerate  rises  E.  of  the 
Guilford  Turnpike,  South  of  Durham  village,  in  a  position 
N.  E.  of  the  S.  E.  point  of  the  larger  posterior  range  (P.  2  S.,) 
and  opposite  a  point  where  the  Eastern  Primary  recedes  rath- 
er abruptly  to  the  N.  East. 

The  Sandstone,  posterior  to  the  fourth  Eastern  main  Trap 
range,  is  confined  to  that  portion  of  the  Secondary,  East  of 
the  Connecticut,  the  greater  part  of  which  it  includes.  Along 
its  Eastern  border,  a  range  of  conglomerate  can  generally  be 
traced,  rarely,  however,  composed  of  such  large  and  unaltered 
fragments,  as  that  in  the  divisions  farther  South.  The  sand- 
stone occupying  the  main  body  of  this  division,  is  generally 
rather  fine-grained,  hard,  and  of  a  peculiar  light  brick  red 
colour.  It  is  in  this  variety  of  sandstone,  that  the  fossil  bones, 
found  at  Catch  Mills  (East  Windsor,)  were  contained.  Traces 
of  similar  bones  have  been  observed  in  the  quarries  at  Wap- 
ping,  farther  South,  but  in  the  same  range.  A  range  of  eleva- 
tions, rarely  of  much  height,  has  already  been  noticed  as  ex- 
tending through  a  great  part  of  the  present  division.  These 
may  be  traced  from  a  ridge  of  coarse  conglomerate,  nearly 
adjoining  the  Primary,  N.  E.  of  Glastenbury,  to  the  Lud- 
low Factories,  on  the  Chickapee  (Mass.)    Sandstone  prevails 
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thnraglKrat  tSe  ^riiole  range,  iezoepC  at  ite  &- Itenmiiatioii ;  g<Btt-^ 
fially  tbe  light  rod  Tari^,  already  notioed.  The  ridgBi,  air 
the  E.  ferinination  of  the  finirth  main  Tr^p  range,  aliMdy 
leliBrred  to,  aie  chiefly  eompoeed  of  a  coarse  eixiglomerata,' 
particularly  as  they  approach  the  Eastern  Priioiary. 

The  Northern  Basin,  in  the  largnr  Secondary  formatioBi 
dosely  lesembles  the  Sonihem  hasin  in  the  arrangement  of 
id  Seoondary  rocks ;  presentuig  a  Western  range  of  Sand- 
alcme,  a  Middle  range  of  Shale,  and  an  Eastmai  range  of  Sand- 
stone. Tbe  former  of  these  fronts  the  Trap  range  of  that 
basin,  forming  a  nearly  continuoos  series  of  ridges,  most  ele- 
vated towards  the  South  and  North  ;  particularly  in  the 
fi>rmer  direction,  where  it  terminates  in  the  high  detached 
summit,  called. the  Sugar  Loaf.  The  middle  shale  forms  there; 
as  in  the  first  and  second  systems  of  the  Eastern  Trap  range, 
in  the  Southern  basin,  only  a  narrow  band,  overiying  the 
Trap  range,  on  the  East.  The  Eastern  sandstone  Ibrms  a 
more  extensive  range,  including  tbe  high  summit  of  Mt  Toby, 
on  the  South,  and  a  series  of  lower  ridges,  extending  to  the  N« 
bank  of  the  Connecticut,  in  Gill.  Along  its  E.  border  ex- 
tends a  coarse  conglomerate,  very  similar  to  that  on  the  E. 
border  of  the  Southern  basin.  The  impressions  of  fish  and 
vegetables,  observed  in  the  N.  basin,  are  found  in  the  middle 
shale,  and  in  beds  of  shale,  accompanying  tbe  Eastern  sand- 
stone, as  in  the  Southern  basin. 

The  Sandstone  of  the  Smaller  Secondary  Formation  is  chief- 
ly confined  to  a  narrow  underlying  range,  anterior  to  the  Trap 
range  of  that  formation,  apparently  most  developed  at  the 
S.  W.  and  N.  E.  points  of  that  range.  At  one  point,  in  the 
former  direction,  S.  of  the  Pomperaug  (South  Britain,)  a  mass 
of  sandstone  reposes  on  the  Primary  (Mica  Slate,  O  S.  3  a,) 
dipping  N.  E.  from  the  latter,  and  towards  the  S.  front  of  the 
Trap  range,  at  a  large  angle  ;  but  generally  the  sandstone  ap- 
pears as  an  outwork  to  the  Trap,  separated  from  the  Primary 
by  a  valley  of  greater  or  less  width.  The  sandstone  of  this 
anterior  range  is  either  coarser  grained,  lighter  red,  and  more 


451 

granitic,  or  finer  grained,  darker  red,  and  more  argillaceous ; 
the  latter  sometimes  forming  a  valuable  freestone.  Both  vari- 
eties, particularly  the  latter,  are  characterized  by  pores,  usu- 
ally small,  lined  with  a  black  or  purple  ferruginous  coating, 
forming  quite  a  distinctive  peculiarity.  The  Shale  of  this 
formation  occupies  the  space  included  between  the  main  Trap 
range  and  its  anterior  amygdaloidal  range,  and  apparently 
between  the  main  range  and  its  posterior  range,  although  the 
latter  interval  is  chiefly  covered  with  diluvium.  The  shale  is, 
however,  scarcely  developed,  except  in  connexion  with  the 
Southern  section  of  the  Trap  range,  at  its  S.  Western  extrem- 
ity. The  peculiar  arrangement  of  the  shale  has  already  been 
noticed,  in  connexion  with  the  Trap  range.  The  shale  of 
this  formation  is  usually  very  soft,  argillaceous,  and  friable, 
chiefly  light  red,  with  beds  of  brown  and  dark  bituminous 
shale,  including  thin  beds  of  dark  and  light  grey  bituminous 
limestone.  Impressions  of  fish  are  found  in  these  beds,  par- 
ticularly in  the  limestone.  Seams  of  indurated  bitumen,  and 
also  of  mineral  caoutchouc,  occur  in  the  bituminous  shale  and 
limestone,  and  the  latter,  particularly,  is  sometimes  impregna- 
ted with  naphtha.  Excavations  have  been  made  for  coal  in 
the  bituminous  beds  connected  both  with  the  main  and  poste- 
rior Trap  ranges,  but  without  success.  Beds  of  a  soAf  thin, 
light  brown  shale  occur,  particularly  in  the  excavations  between 
the  main  and  anterior  ranges,  breaking  into  very  small  jointed 
fragments,  frequently  separated  by  cross  seams  of  fibrous  cal- 
careous spar,  forming  elegant  septaria.  No  appearance  of  an 
Eastern  range  of  sandstone  has  been  observed  by  me  in  this 
formation.  If  it  exists,  it  is  apparently  covered  by  diluvium. 
From  the  preceding  statements,  the  similarity  of  the  ar- 
rangement of  the  Secondary  rocks,  in  the  different  basins,  is 
sufficiently  obvious,  as  well  as  its  conformity,  in  a  certain 
manner,  with  the  arrangement  of  the  Trap.  The  arrange- 
ment, at  the  Southern  extremity  of  the  Western  basin,  resem- 
bles most  nearly  that  at  the  Southern  extremity  of  the  fourth 
Eastern  system,  in  the  S.  basin  of  the  larger  Secondary  form- 
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aiioo,  which  latter  point  may  be  r^arded  as  the  fodus  of  the 
Trap  in  that  basin,  the  greatest  elevations,  with  one  exception, 
and  the  g^reatest  number  of  distinct  ranges  of  Trap,  there  oc- 
cnrring. 

An  impression  has  long  prevailed  that  Coal  may  be  found 
in  the  two  Secondary  formations  of  the  Stale.    The  Sand- 
stones and  Shales  of  these  formations,  in  their  physical  char- 
acter, are  not  unlike  those  of  undoubted  coal  formations,  and 
the  beds  of  bituminous  shale,  often  with  limestone,  accompa- 
nying the  shales,  in  both  formations,  and  also  the  Eastern 
range  of  sandstone,  in  the  larger  Secondary  formation,  offer, 
at  first  sight,  not  a  little  encouragement  to  that  expectation.   No 
beds  of  coal  have,  however,  been  discovered  by  the  numerous 
searches  which  have  been  made  in  these  localities ;  only  seams 
of  bitumen,  and  very  thin  layers  of  coal,  apparently  formed 
from  the  remains  of  vegetables,  having  been  detected.    In  no 
instance,  I  believe,  have  any  impressions  of  the  vegetables 
usually  accompanying  coal  beds  (ferns,)  been  found  in  the 
Secondary  rocks  of  the  State.     The  animal  and  v^etable  re- 
mains, found  in  these  rocks,  rather  resemble  those  accompany- 
ing the  new  red  sandstone,  than  those  peculiar  to  the  proper 
coal  formations.     Perhaps,  however,  beds  of  coal  may  be  found 
at  a  greater  depth,  than  any  explorations  have  yet  reached. 
The  greatest  quantities  of  combustible  matter,  considered  as 
coal,  hitherto  observed  in  these  formations,  have  been  found 
in  connexion  with  the  Trap,  in  localities  already  referred  to, 
in  Berlin  and  Parmington,  in  different  ranges  belonging  to 
the  fourth  Eastern  system  of  the  larger  Secondary  formation. 
This  substance,  however,  is  a  more  or  less  indurated  bitumen, 
similar  to  that  occasionally  occupying  the  pores  of  amygda- 
loid, or  accompanying  metallic  veins  in  the  Trap  and  the  ad- 
joining indurated  sandstone,  and  is  perhaps  derived  from  the 
same  volcanic  source,  as  the  Trap  it  accompanies. 
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II.  Diluvium  and  Alluyium. 

Under  these  heads,  are  included  all  the  unconsolidated  ma- 
terials, accumulated  on  the  surface.  These  are  either  accu- 
mulated loosely  and  irregularly,  or  arranged  in  distinct  beds  or 
strata.  The  former  were  apparently  deposited  by  currents, 
sweeping  over  the  general  surface,  or  more  confined  in  their 
operation,  or  have  been  derived  from  the  decomposition  of  the 
rocks,  on  which  they  immediately  rest.  Neither  of  the  terms, 
given  above,  are  properly  applicable  to  the  latter,  but  as  it  is 
not  always  easy  to  distinguish  these  from  such  as  have  been 
undoubtedly  transported,  they  may  not  improperly  be  consid- 
ered in  connexion  with  them.  The  stratified  materials  were 
apparently  deposited  firom  water,  in  a  state  of  comparative  re- 
pose, as  in  lakes  and  eestuaries,  and  are  generally  found  in  val- 
leys or  basins,  at  lower  levels  than  the  preceding.  These  are 
partly  above  the  reach  of  the  waters  of  the  present  period,  and 
partly  at  their  level,  and  still  in  a  process  of  formation.  The 
term  Diluvium^  may  be  applied  to  the  unstratified  materials, 
above  noticed,  and  the  term  Alluvium,  to  those  arranged  in 
strata. 

The  greater  part  of  the  Diluvium  was  apparently  deposited 
by  a  general  current,  traversing  the  surface  from  N.  N.  W.  to 
S.  S.  E.  This  is  satisfactorily  indicated  both  by  the  bowlders, 
scattered  over  the  surface,  or  imbedded  in  the  diluvial  earth, 
and  by  the  smaller  fragments  included  in  the  latter,  as  well  as 
by  its  general  character.  Thus  in  the  diluvium,  on  the  West- 
ern border  of  the  State,  particularly  towards  the  North,  bowl- 
ders and  fragments  are  frequent,  from  formations  beyond  the 
limits  of  the  State,  including  the  argillite  and  blue  limestone, 
W.  of  the  Dover  valley,  and  others  still  farther  West,  and 
even  the  soil,  where  of  diluvial  origin,  resembles  that  of 
Dutchess  County  (N.  Y.)  Such  diluvium  may  be  distinctly 
traced,  as  far  S.  as  Wilton,  where  fragments  of  the  Mica  Slate 
(M,)  West  of  the  Dover  valley,  and  of  the  Argillite  (O)  and  its 
accompanying  T^alco-Chloritic  Slate,  are  sometimes   found 
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abundantly  in  the  diluvial  soil.  The  diluvium,  derived  from 
the  Secondary  formations,  particularly  from  the  larger  East- 
ern formation,  is  in  like  manner  conveyed,  to  considerable  dis- 
tances, in  the  same  S.  S.  E.  direction,  into  the  adjacent  Prima- 
ry. Fragments  of  the  sandstone  of  the  larger  Secondary 
formation,  have  been  conveyed  even  as  far  as  Montville,  and 
along  the  valley  of  the  Shetucket  to  Franklin.  In  order  to 
determine  the  direction  of  the  diluvial  currents,  a  particular 
knowledge  of  the  local  character  of  the  rocks,  as  indicated  iu 
the  account  already  given  of  the  different  local  formations,  is 
indispensable.  Several  of  those  local  formations  are  so  pecu- 
liar in  the  character  of  their  rocks,  that  the  latter  cannot  be 
mistaken,  to  whatever  distance  they  may  have  been  transport- 
ed. These,  by  the  distribution  of  their  bowlders  and  frag- 
ments, furnish  conclusive  evidence  that  the  more  general  di- 
rection of  the  diluvial  current  was  S.  S.  E.  Thus  the  pecu- 
liar limestone  of  South  Canaan,  accompanied  with  fetid 
quartz,  white  pyroxene  and  tremolite,  as  well  as  the  white  py- 
roxene rock  associated  with  it,  is  found,  in  frequent  bowlders, 
scattered  over  the  surface  in  that  direction,  through  Goshen, 
as  far  as  Litchfield.  These  were  found  in  such  numbers,  in 
Goshen  and  the  N.  part  of  Litclifield,  at  their  first  settlement, 
that  several  kilns  were  erected  for  burning  them  into  lime. 
These  bowlders  are  sometimes  of  great  magnitude.  One,  at 
least  fifteen  feet  square,  was  observed  on  the  line  of  Goshen 
and  Litchfield,  and  another  much  larger  on  the  summit  of  a 
high  ridge,  in  the  N.  of  Goshen,  several  hundred  feet  above 
the  present  level  of  the  limestone  in  Canaan.  The  rocks  of 
the  Porphyrilic  formation  (G  S.  3  ^,)  West  of  Litchfield,  fur- 
nish also  a  striking  instance  of  a  similar  diluvial  transporta- 
tion to  the  S.  S.  E.  Blocks  of  the  peculiar  rocks  of  that  for- 
mation, particularly  its  large  porphyritic  and  sienilic  rocks,  ore 
scattered  over  the  surface  in  great  numbers,  through  South 
Farms  (liitchfield,)  and  the  E.  part  of  Bethlehem,  as  far  as  the 
country  between  Watertown  and  Woodbury.  In  South  Farms, 
where  the  prevailing  rock  is  a  thin  decomposable  mica  slate 
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(6  S.  3  Sj)  they  form  the  common  materials  in  the  stone  fences. 
The  red  granite,  accompanying  the  micaceous  gneiss  of  the 
Calciferous  formation  (H  1,)  is  frequently  found  to  a  considera- 
ble distance  S.  Easterly,  within  the  limits  of  the  range  (F,) 
where  the  granite  and  granitic  gneiss  have  a  very  different 
character.  The  bowlders  of  the  different  Porphyritic  ranges, 
accompanying  (H — F — D,)  may  also  be  traced  in  the  same  di- 
rection, to  a  greater  or  less  distance  from  their  known  locality 
in  place.  Thus  the  large  porphyritic  rock,  extending  along 
the  E.  border  of  (D,)  is  often  found  in  large  blocks  in  Milford 
and  North  Orange,  and  occasionally  in  smaller  blocks,  within 
the  limits  of  the  Secondary,  near  New  Haven.  Blocks  from 
the  Western  Primary  are  occasionally  found  scattered  over  the 
central  and  Southern  parts*of  the  larger  Secondary  formation, 
in  a  line  from  West  Hartford,  through  Berlin  and  Meriden,  to 
Mt.  Carmel.  These  are  chiefly  derived  from  the  Northern 
part  of  the  Mica  Slate  formation  (6,)  and  perhaps  from  that 
part  of  it  within  the  limits  of  Massachusetts,  N.  N.  W.  from 
the  points  where  they  now  are  met  with.  They  consist  chief- 
ly of  the  coarse  white  granite,  accompanying  the  mica  slate, 
the  granitic  gneiss  of  the  included  basins,  and  a  light  bluish 
compact  mica  slate,  with  transverse  scales  of  mica,  found  in 
the  middle  range  of  (G  N.,)  and  said  by  Professor  Shepard,  to 
abound  in  the  vicinity  of  Conway  (Mass.) 

In  the  Eastern  Primary,  the  S.  S.  Eastern  direction  of  the 
main  diluvial  current  is  most  strikingly  indicated  by  the 
blocks  of  the  two  Sienitic  (Porphyritic-Hornblendic)  forma- 
tions of  Lebanon  and  Preston  (E3 — F3.)  The  blocks  of 
those  formations  are  found  in  great  numbers,  for  a  certain  dis- 
tance in  a  S.  S.  E.  direction ;  those  from  the  Lebanon  forma- 
tion having  been  apparently  obstructed  in  their  progress  by 
the  high  ridge  of  the  Mica  Slate  range  (E  6,)  in  Franklin,  but 
few  being  found  farther  S.  E. ;  those  from  the  Preston  forma- 
tion, presenting  a  stream  of  blocks,  diminishing  in  size  and 
frequency,  in  their  progress,  extending  through  the  S.  W.  part 
of  North  Stonington  and  the  central  part  of  Stonington,  as  far 
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at  least  as  Stonington  Point.  The  Trap  of  the  dikes  traver- 
sing the  Primary,  both  Eastern  and  Western,  also  famishes 
evident  proof  of  the  same  direction  in  the  diluvial  current ; 
blocks  from  those  dikes  being  found  almost  invariably  on  the 
Eastern  side  of  the  dikes  to  which  they  belong.  In  some  in- 
stances, these  blocks  are  more  thickly  accumulated,  presenting 
a  stream  in  a  S.  Easterly  direction,  but  in  these  instances  their 
diffusion  and  detached  position  indicate  satisfactorily  their 
diluvial  character.  No  instances  have  occurred  to  me,  where 
any  extensive  range  of  dike  lay  in  a  S.  Easterly  direction ; 
the  general  direction  of  all  those  traversing  the  State  being 
N.  N.  Easterly. 

In  several  instances,  the  diluvial  current  was  apparently  ob- 
structed, in  its  progress  S.  Easterly^  by  the  higher  ridges  cross- 
ing the  line  of  its  direction.  Thus  a  Secondary  diluvium 
from  the  larger  Secondary  formation,  chiefly  composed  of 
small  rolled  fragments  of  the  light  red  sandstone  of  the  Wap- 
ping  range,  is  often  accumulated  in  large  quantities  on  the 
Eastern  Primary,  West  of  the  Bolton  Mica  Slate  range  (C  3,) 
while  it  rarely  occurs  East  of  that  range,  and  then,  for  the 
most  part,  only  opposite  the  lower  passes  in  the  range,  particu- 
larly that  at  Dark  Hollow  (Marlborough,)  and  that  at  the  pas- 
sage of  the  W.  branch  of  the  Willimanlic,  in  West  Stafford. 
The  same  obstruction  has  been  presented  by  the  higher  ridges, 
along  the  Western  frontier  of  the  Granitic  formation  (A,)  East 
of  the  Connecticut ;  blocks  and  fragments  of  the  more  West- 
ern formations  being  rarely  found  within  the  limits  of  that 
formation,  except  in  the  vicinity  of  valleys,  traversing  its  fron- 
tier range.  The  blocks  of  the  Norwich  range  (F  2,)  from 
their  very  peculiar  character,  are  very  easily  recognized. 
These  are  rarely  observed,  East  of  the  high  ridges,  extending 
along  the  Western  border  of  (A,)  East  of  the  Quinabaug  val- 
ley, and  even  scattered  fragments  are  scarcely  met  with,  at  the 
distance  of  two  or  three  miles  from  the  frontier  of  that  forma- 
tion. The  more  extensive  diffusion  of  the  diluvium,  on  the 
Western  border  of  the  State,  has  been  already  alluded  to. 
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The  force  of  the  dUuvial  current  was  apparently  greater  in 
that  direction,  having  been  less  obstructed  in  sweeping  over 
the  comparatively  level  Secondary  formations,  farther  N.  W., 
and  approaching  through  the  interval  between  the  Catskill 
Mountains,  on  the  South,  and  the  Primary  Mountains,  at  the 
source  of  the  Hudson,  on  the  North ;  while  in  traversing  the 
more  elevated  Primary  country  of  the  State,  whose  ridges  are 
generally  in  a  direction  crossing  that  of  the  current,  the  force 
of  the  latter  became  sensibly  diminished  in  its  progress  S.  E. 

Although  the  general  direction  of  the  diluvial  current  was 
apparently  S.  S.  E.,  yet  in  some  instances,  from  local  obstruc- 
tions, its  course  was  deflected  to  a  S.  S.  W.  direction.  This  is 
most  distinctly  obvious  along  the  Western  border  of  the  larger 
Secondary  formation,  where  blocks  and  fragments  of  the  Trap 
and  Sandstone  of  that  formation  are  accumulated,  sometimes 
quite  abundantly,  in  such  a  direction  from  their  apparent 
source.  This  is  more  particularly  the  case,  towards  the  South- 
ern part  of  that  format ien,  and  is  scarcely  observed  N.  of  the 
point  where  Farmington  river  issues  from  the  Western  Pri- 
mary. The  current  has  apparently  been  deflected,  in  this 
S.  S.  W.  direction,  by  the  West  fronts  of  the  higher  Trap 
ridges,  particularly  those  in  the  Southern  part  of  the  fourth 
Eastern  main  range,  and  those  of  the  Southern  section  of  the 
Western  range,  particularly  that  of  West  Rock.  The  most 
remarkable  instances  of  bowlders,  conveyed  apparently  by  a 
S.  S.  W.  current,  are  presented  by  a  series  of  large  bowlders  of 
Trap,  resembling  that  of  the  ranges  traversing  the  Secondary, 
particularly  that  of  the  fourth  Eastern  main  range,  crossing 
the  plain  in  Southington,  in  that  direction,  to  a  point  on  the 
summit  of  the  ridge  in  the  Western  Primary,  immediately  ad- 
joining the  Secondary,  about  West  of  the  S.  W.  point  of  the 
range  last  mentioned.  Numerous  blocks  of  such  Trap  are 
scattered  over  the  Primary,  at  that  point,  one  of  which,  of  very 
large  dimensions  (at  least  30  by  16  feet,)  occurs  on  the  summit 
of  tlie  Primary  ridge,  above  referred  to,  several  hundred  feet 
above  the  plain,  between  it  and  the  fourth  Eastern  main  range. 
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This  bowlder  is  at  a  short  distance  from  the  Trap  dike,  already 
noticed,  in  the  S.  E.  corner  of  Wolcott,  but  differs  from  the 
Trap  of  the  latter  essentially,  in  its  physical  character.  Still 
larger  bowlders  occur  in  the  plain,  in  Southington  and  the  S. 
part  of  Farmington,  in  a  N.  N.  E.  direction  from  the  former. 
Blocks  of  sandstone  were  observed^  in  the  valley  extendinjj^ 
along  the  East  side  of  the  Mica  Slate  range  (E  W.,)  nearly  as 
far  S.  W.  as  the  Straits,  and  at  a  distance  of  5 — 6  miles  from 
the  Secondary,  in  the  direction  of  the  valley.  Blocks  of  Trap 
and  Sandstone  are  accumulated  on  the  Eastern  border  of  the 
Argil  lite  (B  W.,)  near  the  N.  point  of  the  Cbloritic  formation 
(A  W.,)  and  opposite  the  W.  front  of  the  West  Rock  range,  and 
are  scattered,  more  or  less  frequently,  over  the  Chloritic  forma- 
tion, in  a  S.  S.  W.  direction  from  West  Rock,  as  far  as  the 
Sound,  near  Oyster  river.  Blocks  of  the  limestone  of  the  lat- 
ter formation,  resembling  that  of  the  New  Haven  duarry, 
characterized  by  its  light  yellow  serpentine,  are  also  found  ac- 
companying the  Secondary  bowlders  and  fragments,  in  the 
same  S.  S.  W.  direction  from  their  probable  source.  This  de- 
flected current  has  apparently  conveyed  the  Primary  bowlders 
in  other  instances  in  the  same  direction.  The  peculiar  white 
mosaic  granite,  found  near  the  line  of  junction  of  the  Mica 
Slate  (C  W.)  and  the  Argillite  (B  W.,)  occurs  in  large  scattered 
blocks,  in  a  direction  S.  Westerly  from  the  rock  in  place,  on 
the  E.  border  of  the  Mica  Slate  (C,)  at  points  where  no  ap- 
pearance of  beds  or  veins  of  the  rock  is  observable. 

A  large  portion  of  the  Diluvium  of  the  State,  composed  of 
smaller  rolled  fragments  (gravel  and  cobble  stones,)  has  been 
apparently  deposited  by  currents  of  more  confined  and  local 
operation.  This  variety  of  diluvium  is  usually  found  at  com- 
paratively low  levels,  in  valleys  or  basins,  and  is  itself  general- 
ly so  distributed  as  to  indicate  a  similar  S.  Easterly  motion  in 
the  currents  which  conveyed  and  deposited  it.  It  frequently 
occurs  unusually  accumulated  at  the  S.  or  S.  E.  extremities  of 
extensive  valleys  or  basins,  both  in  the  Secondary  and  the  Pri- 
mary, where  they  are  closed  by  ridges,  so  as  to  prevent  the 
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farther  progress  of  the  current,  and  is  there  often  heaped  ia 
rounded  hillocks,  with  similar  intervening  hollows,  as  if  sub- 
jected to  the  action  of  eddies.  A  diluvium  of  this  kind  is  ac- 
cumulated in  the  S.  E.  corner  of  the  Berkshire  valley,  in 
North  Canaan,  abounding  in  the  quartz  rock  of  that  valley, 
and  frequently  including  fragments  of  hematite  and  ferrugin- 
ous (hematitic)  breccia,  and  is  conveyed  through  a  depression 
in  the  N.  front  of  Canaan  Mountain,  into  the  valley.  West  of 
Norfolk  village,  extending  S.  S.  E.  towards  the  sources  of  the 
Naugatuck.  Small  rolled  fragments  of  hematite,  and  of  a 
ferruginous  quartz,  accompanying  it  in  its  beds,  are  frequently 
observed,  scattered  over  the  surface  in  the  N.  W.  part  of  Litch- 
field County,  as  far  East  as  Torringford,  and  are  sometimes 
found  accumulated  in  considerable  quantities,  particularly  in 
the  vicinity  of  the  Housatonic,  East  of  the  Kent  Limestone 
valley,  and  in  situations,  where  there  is  no  appearance  of  the 
hematite  in  place.  These  last  may  have  been  derived  from  the 
hematitic  range,  at  the  Kent  ore  bed,  on  the  E.  side  of  the 
same  valley,  not  far  North,  or  perhaps  from  some  other  local- 
ity of  that  ore,  not  yet  explored,  in  the  same  part  of  the  forma- 
tion (H  W.,)  or  they  may  have  been  conveyed  from  the  hematitic 
range  in  the  formation  (M,)  West  of  the  Dover  Limestone  val- 
ley, through  the  cross  valley  of  Dover  river.  These  trans- 
ported fragments  of  hematite  are  worthy  of  notice,  as  many 
persons  have  erroneously  considered  them  indications  of  the 
presence  of  that  ore  in  the  places  where  they  are  found.  The 
true  indications  of  that  ore  have  already  been  pointed  out,  in 
connexion  with  the  formations  (H — M  W.)  Similar  accumu- 
lations of  diluvium  are  observed  in  the  cove  of  the  Eastern 
Limestone  valley  (H  t  W.,)  East  of  Shelt  Rock  (Danbury ;)  in 
Newington  and  Berlin,  included  in  a  similar  cove,  surrounded| 
on  the  West,  South  and  East,  by  the  fourth  Eastern  main  Trap 
range,  its  Eastern  posterior  range  (P.  E.  1,)  and  the  N.  W.  front 
of  the  third  Eastern  main  range  ;  in  the  S.  part  of  an  exten- 
sive plain  or  basin,  in  Griswold,  forming  a  cove  extending 
S.  S.  E.  from  the  duinabaug  valley ;  and  in  a  smaller  basin 
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on  the  Pachaugr,  in  Yolnntown,  connected  with  the  preceding, 
by  the  valley  of  that  river,  on  the  West.  The  Secondary 
Diluvium,  already  noticed  as  accumulated  on  the  Eastern  Pri- 
mary, West  of  the  Bolton  Mica  Slate  range  (C.  3  E.,)  appa- 
rently belongs  to  the  class  in  question.  Diluvium  of  this  kind 
is  frequently  found  conveyed  through  valleys,  opening  S.  East- 
erly, and  occasionally  is  observed  diffused  around  the  South- 
ern opening  of  those  valleys,  like  the  wash  of  streams,  around 
their  issue  from  a  narrow  gorge.  The  following  instances  of 
this  kind  may  be  here  noticed.  A  valley  opens  S.  S.  E.  from 
the  larger  Secondary  formation,  between  the  N.  point  of  (B3  E.) 
and  the  W.  front  of  (C  E.,)  nearly  in  the  direction  of  the  reach 
of  the  Connecticut,  from  Middle HaddamLanding  to  Higgauum, 
and  also  of  the  valley  of  the  E.  branch  of  Higganum  river. 
At  the  N.  point  of  the  central  plateau  of  (B  1  E.)  towards  the 
head  of  the  latter  valley,  is  a  large  accumulation  of  dilnvium, 
abounding  in  rolled  fragments,  occasionally  Secondary,  and 
a  similar  diluvial  drift  is  observed  in  the  same  S.  S.  E.  di- 
rection, West  of  Chester  Pond.  The  Secondary  diluvium,  ac- 
cumulated on  the  Primary  (C  1 — 2  E..)  West  of  the  Bolton 
Mica  Slate  range,  is  conveyed,  in  any  quantity,  East  of  that 
range,  only  at  the  deep  pass  of  Dark  Hollow,  !)etween  Glasten- 
bury  and  Marlborough,  around  the  Eastern  opening  of  which 
it  is  diffused,  in  the  manner  above  noticed.  From  that  point 
Secondary  fragments  may  be  traced  S.  E.  through  0)lchester 
and  Salem,  to  Montville.  Large  numbers  of  them  were  ob- 
served on  the  ridge  West  of  Gardner's  Pond,  most  of  which 
could  be  distinctly  traced  to  the  Wapping  Sandstone  range. 
Fragments,  transported  in  this  manner  by  currents,  in  the 
more  general  S.  Easterly  direction,  are  apparently  at  times  con- 
veyed in  a  different  direction,  through  the  valleys  of  rivers, 
traversing  their  route,  either  by  the  floods  of  the  rivers,  or  by 
currents  of  a  much  greater  elevation.  Thus  fragments  of 
sandstone,  apparently  carried  into  the  basin  of  the  Willimantic 
in  Stafford,  by  diluvial  currents,  such  as  have  been  previously 
described,  either  from  the  S.  W.  through  the  valley  by  Square 


461 

Pond,  by  a  reflected  current  from  the  Secondary  in  Vernon,  or 
from  the  valley  of  the  Chickapee,  by  the  valley  extending  S. 
through  Monson,  along  the  E.  side  of  tlie  Mica  Slate  range 
(C  3  E.,)  have  been  conveyed,  obviously  by  the  floods  of  the 
river,  as  far  S.  E.  as  Franklin.  A  fine  gravel,  abounding  in 
Secondary  fragments,  was  observed  in  rounded  hillocks,  eleva- 
ted far  above  the  reach  of  the  highest  floods,  in  the  valley  of 
Salmon  river,  at  the  crossing  of  the  Colchester  and  Middle- 
town  Turnpike.  The  difierent  branches  of  this  stream  cross 
the  route  of  the  Secondary  drift  S.  E.  of  Dark  Hollow,  and 
one  of  them  (Dickenson's  Brook)  rises  partly  in  that  valley. 
A  diluvium,  composed  of  small  rolled  fragments,  among  which 
those  of  the  Preston  Sienitic  formation  (F  3  E.)  are  abundant, 
may  be  traced  through  a  valley,  extending  S.  Easterly  across 
the  Granitic  formation  (AE.,)  from  a  point,  East  of  Lantern 
Hill,  opposite  the  formation  (F 1,)  to  the  valley  of  the  Pauca- 
tuck.  Sometimes  these  streams  of  rolled  diluvium  are  ob- 
served at  elevations  far  above  the  level  of  the  present  large 
rivers,  whose  beds  they  strikingly  resemble.  A  stream  of  this 
kind  occurs  in  Cornwall,  in  an  elevated  valley,  opening  N.  W. 
from  the  hollow  at  South  Cornwall  village.  These  streams, 
thus  extending  through  valleys,  may  have  been  deposited  by 
local  submarine  currents,  at  a  time  when  the  surface  of  the 
State  was  generally  beneath  the  waters  of  the  ocean. 

The  summits  of  many  of  the  highest  hills,  in  the  State,  are 
apparently  composed  of  accumulations  of  diluvium,  generally 
with  few  large  bowlders.  These,  although  usually  smooth 
and  rounded,  yet  form  elongated  ridges,  in  the  direction  of  the 
rock  ridges,  in  the  vicinity,  and  are  thus  probably  accumulated 
around  such  ridges,  as  a  nucleus,  apparently  by  the  operation 
of  eddies.  Sometimes  smaller  diluvial  ridges  are  appended  to 
them,  as  if  by  an  eddy,  subsequent  to  their  own  formation. 
Long  ridges,  usually  of  a  finer  diluvium,  are  sometimes  ob- 
served, occasionally  distinctly  curved  in  their  outline.  These, 
in  some  instances,  are  so  situated,  in  coves  of  valleys,  as  to 
have  been  apparently  formed  by  an  eddy  caused  by  the  sur- 
rounding heights. 
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Under  the  terra  Attuvium,  I  have  inclnded  all  those  loose 
deposits,  which  present  an  appearance  of  stratification,  or  ar- 
rangement in  parallel  beds.  These  are  found  either  at  an  ele- 
vation, entirely  above  the  reach  of  the  waters  of  the  present 
period,  or  at  a  level,  subject  to  occasional  inundation.  The 
Alluvium  of  the  former  kind,  occurs  in  basins  or  extensive 
valleys,  where  it  was  apparently  deposited  by  the  comparative- 
ly still  waters  of  a  lake  or  aestuary,  and  occasionally  also  in 
the  narrow  valleys  of  rivers,  above  the  reach  of  the  highest 
floods.  It  consists  most  frequently  of  alternate  beds  of  sand 
and  gravel ;  the  former  usually  presenting  a  much  more  dis- 
tinct and  minute  stratification ;  the  latter,  generally  without 
any  subordinate  stratification  in  its  beds.  Occasionally  the 
stratification  is  undulating,  as  if  a£fected  by  waves,  at  the  time 
of  deposition ;  the  superior  beds  often  too  unconformable  with 
the  lower,  as  if  deposited  at  difierent  periods,  from  water  in  a 
different  state  of  agitation.  The  alluvium  of  this  class,  some- 
times forms  rounded  swells  or  hillocks,  as  if  affected  by  eddies, 
in  which  case,  the  stratification  usually  corresponds  to  the 
form  of  the  surface.  Striking  instances  of  this  curvilinear  ar- 
rangement of  the  strata,  occur  in  the  sandy  and  gravelly  de- 
posits, in  the  valley  of  the  Housatonic,  above  Derby,  and  are 
also  observable  in  some  of  the  excavations,  in  the  valley  of  the 
Quinipiack,  on  the  Hartford  and  New  Haven  Rail  Road.  In 
some  parts  of  the  basin  of  the  Connecticut,  East  of  the  main 
Trap  range  (E.  IV,)  the  alluvium  of  the  present  class  consists 
of  alternate  beds  of  sand  and  clay,  or  entirely  of  the  latter. 
Instances  of  the  former  arrangement  occur  adjoining  the  Con- 
necticut, below  Enfield  Falls,  and  on  the  banks  of  the  Scantic 
in  East  Windsor,  and  of  the  latter,  particularly  in  the  vicinity 
of  Hartford,  and  in  the  basin,  occupying  the  centre  of  Berlin. 
In  the  clay  beds,  in  both  these  towns,  concretions  of  argilla- 
ceous limestone  are  occasionally  found  in  great  quantities,  ar- 
ranged conformably  to  the  stratification  of  the  beds,  and  pre- 
senting the  usual  imitative  forms  of  figure  stones.  They  oc- 
cur in  great  abundance,  on  the  E.  side  of  the  N.  branch  of 
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Little  river  (Hartford,)  on  the  Albany  Turnpike,  where  they 
are  of  a  dark  bluish  grey  colour,  and  in  fracture  resemble 
some  o£  the  compact  Secondary  limestones,  and  also  in  the  ex- 
cavation of  the  Hartford  and  New  Haven  Rail  Road,  just  S.  of 
the  depot  (Kensington,)  where  they  are  of  a  light  red  colour, 
resembling  fine  indurated  clay,  but  effervesce  freely.  No  or- 
ganic remains  have  been  observed,  to  my  knowledge,  in  these 
more  ancient  alluvial  deposits.  The  most  extensive  of  these 
occupy  the  lower  levels  of  the  larger  Secondary  basin,  both 
E.  and  W.  of  the  main  Trap  range  (B.  IV,)  and  in  the  plains 
and  valleys  extending  N.  firom  New  Haven  Harbour.  In  the 
basins,  E.  and  W.  of  the  main  Trap  range  (E.  lY,)  different 
terraces  occur,  above  the  level  of  the  present  river  meadows. 
Two  such  terraces  may  be  generally  distinguished,  and  in 
some  instances  three ;  the  latter  perhaps  caused  by  a  deposit  of 
such  alluvium  on  an  original  elevation  of  the  surface.  The 
two  terraces  may  be  clearly  distinguished  on  both  sides  of  the 
Connecticut,  in  Windsor  and  East  Windsor,  and  at  the  S.  ex- 
tremity of  the  basin  W.  of  the  main  range  (E.  17,)  in  the  S. 
part  of  Southington,  adjoining  the  duinipiack.  The  lower 
terrace  usually  abounds  more  in  beds  of  clay  than  the  higher, 
and  its  sandy  beds  are  also  more  or  less  argillaceous.  Similar 
basins  occur  also  within  the  limits  both  of  the  Eastern  and 
Western  Primary,  as  in  the  S.  part  of  the  Berkshire  limestone 
valley,  on  Mt.  Hope  river,  in  Mansfield,  and  in  different  parts 
of  the  duinabaug  valley.  The  basin  in  Griswold,  already 
noticed,  may  be  regarded  as  of  a  similar  character,  and  pre- 
sents, at  its  Southern  terramation,  two  distinct  terraces,  con- 
forming to  its  outline. 

The  more  recent  alluvium,  subject  to  the  action  of  the 
waters  of  the  present  period,  occurs  more  or  less  in  the  val- 
leys of  all  streams,  and  in  swamps  and  marshes.  It  is  unneces- 
sary to  enter  into  particular  details  on  this  subject,  especially 
as  it  has  no  immediate  connexion  with  the  peculiar  geological 
system  of  the  State,  which  it  has  been  tlie  great  object  of  my 
survey  to  determine.    The  river  alluvions  vary  according  to 
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the  rapidity  or  slo\(mess  of  the  current  of  the  different  streams, 
and  according  to  the  character  of  the  country  through  which 
they  pass.  Where  the  current  is  rapid,  and  the  country  rocky 
or  stony,  these  alluvions  are  gravelly  or  cobbly,  and  of  little 
agricultural  value.  Where  the  current  is  slow,  and  the  coun- 
try of  a  different  character  from  the  preceding,  these  alluvions 
consist  of  a  clayey  or  sandy  loam,  of  greater  or  less  fertility. 
The  meadows  of  the  Connecticut  and  Farmington  rivers,  are 
well  known  instances  of  this  character.  Swamps,  abounding^ 
more  or  less  in  peat,  are  found  in  every  town  in  the  State. 
Some  of  the  larger  swamps,  where  the  soil  is  less  peaty,  might 
apparently  be  reclaimed  to  advantage.  The  most  remarkable 
instance  of  this  kind,  occurs  in  the  town  of  New  Fairfield,  at 
the  point  of  union  of  the  different  branches  of  Rocky  river. 
This  stream,  as  it  issues  from  it,  descends  rapidly  to  the  Hou- 
satonic,  and  is  apparently  unobstructed  by  ledges,  thus  offer- 
ing great  facilities  for  drainage.  A  similar  swamp  extends 
along  Hollenback's  river,  in  Canaan,  near  its  junction  with 
the  Housatonic.  The  peat  of  several  of  the  swamps  in  the 
State,  is  undoubtedly  valuable  for  fuel,  and  may  be  obtained  to 
such  an  extent  as,  perhaps,  at  some  future  period,  to  render  it 
a  resource  of  no  little  importance.  In  some  instances,  the 
lower  layers  of  the  peat  are  converted  into  a  shining  black, 
compact  bituminous  substance,  burning  readily  with  a  brilliant 
flame,  and  leaving  a  very  slight  residuum.  A  striking  exam- 
ple of  this  kind  was  observed  in  a  swamp,  N.  E.  of  Worthing- 
ton  village,  on  the  West  side  of  the  Trap  range  (E.  Ill  i.)  No 
very  extensive  marshes  occur  on  the  sea  coast  of  the  State,  or 
on  the  rivers  near  their  mouths,  with  the  exception  of  those 
on  the  duinipiack.  Throughout  the  greater  part  of  its  ex- 
tent, the  coast  of  the  State  is  rocky,  or  bordered  by  diluvial 
deposits.  No  downs  or  sand  banks  of  any  extent,  occur  along 
the  coast.  In  a  few  instances,  banks  of  shells  are  observed 
along  the  coast ;  usually  accumulated  by  the  action  of  the 
waves,  but  in  some  instances  apparently  deposited  by  the  abo- 
rigines.   The  only  instance  of  a  well  characterized  bed  of 
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marl,  that  has  occurred  to  me  in  the  State,  is  found  in  the  bot- 
tom of  a  peat  swamp,  E.  of  Farmington  village,  in  the  inter- 
val between  the  main  Trap  range  (E.  IV  1  9)  and  its  anterior 
amygdaloidal  range.  This  consists  chiefly  of  a  collection  of 
very  small  fresh  water  shells,  obviously  derived  from  the  in- 
habitants of  the  swamp,  while  in  the  state  of  a  pond.  It  is 
covered  by  a  bed  of  peat,  several  feet  in  thickness.  A  verte- 
bra of  a  mammoth  was  found,  several  years  since,  in  excava- 
ting a  peat  swamp,  at  New  Britain  village ;  the  only  instance 
of  the  kind,  that  has  as  yet  occurred  in  the  State.  The  more 
recent  alluviums  contain  more  or  less  of  organic  remains,  par- 
ticularly of  vegetables,  deposited,  as  they  are  now  constantly, 
by  floods,  or  in  swamps. 

The  surfaces  of  rocks  are  not  unfrequently  marked  by 
grooves  or  scratches,  generally  considered  as  produced  by  the 
action  of  bowlders  moved  along  them  by  diluvial  currents. 
These  are  usually  directed  either  S.  S.  E.  or  S.  S.  W.,  accord- 
ing to  the  general  direction  of  those  currents,  as  already  ex- 
plained. The  most  striking  instances  of  these  grooves,  which 
I  have  observed,  are  on  the  sandstone,  in  the  North  of  Meri- 
den,  in  the  interval  between  the  third  and  fourth  main  Trap 
ranges  (Lamentation  Mountain  and  the  Hanging  Hills.)  They 
there  occur  in  both  the  directions  above  specified,  but  more  fre- 
quently in  a  S.  S.  W.  direction,  conformably  to  the  direction 
of  the  reflected  current,  apparently  produced  by  the  resistance 
of  the  adjacent  Trap  ranges.  Water-worn  appearances  are 
sometimes  observed  on  the  rocks  of  the  State,  particularly  tlie 
sandstones,  at  an  elevation  far  above  the  reach  of  the  waters 
of  the  present  period.  A  striking  instance  of  this  kind  occurs 
in  the  sandstone,  at  the  South  end  of  the  posterior  range 
(P.  1  W.  S.  II,)  in  North  Hamden,  apparently  formed  by  the 
long  continued  action  of  a  current.  Another,  at  a  less  eleva- 
tion, is  found  on  the  sandstone,  bordering  the  Trap,  on  the 
East,  at  the  S.  E.  point  of  the  East  Rock  range.  Similar  ap- 
pearance, accompanied  with  pot-holes,  are  found  in  the  rocks, 
on  the  banks  of  the  present  rivers;  sometimes,  however,  dis- 
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tinctly  elevated  above  the  reach  of  the  highest  floods.  Ap- 
pearances of  a  similar  kind  sometimes  occur,  where  the  effect 
has  been  undoubtedly  produced  by  the  decomposing  influence 
of  the  atmosphere.  Thus  the  surface  of  the  dark  sub-porphy« 
ritic  gneiss  (F  4  a  W.,)  E.  of  Ridgefield,  is  sometimes  marked 
by  smooth  rounded  cavities,  arising  from  the  disintegration  of 
decomposable  nodules  in  the  rock,  and  a  variety  of  dark  mica- 
ceous, sub-hornblendic  gneiss,  along  the  Western  border  of 
(K  1  W.,)  E.  of  Sharon,  presents  a  grooved  or  ribbed  surface, 
caused  by  alternate  more  and  less  decomposable  layers  or 
strata. 

It  has  been  already  observed  that  the  unstratified  loose  mate- 
rials, accumulated  on  the  surface,  are  sometimes  derived  froni 
the  decomposition  of  the  rocks  in  place.  It  is  not  always  easy 
to  distinguish  the  transported  materials,  from  those  formed,  in 
this  manner,  on  the  spot ;  but  a  careful  examination  of  the 
different  local  formations  will,  in  most  instances,  enable  one  to 
do  so  with  a  good  degree  of  certainty.  This  distinction  is  of 
more  particular  importance  in  reference  to  the  subject  of  soils, 
for  frequently  the  soil,  derived  from  the  decomp)osilion  of 
the  rocks  in  place,  is  essentially  different,  in  character,  from 
that  formed  by  the  diluvium,  in  the  immediate  vicinity.  A 
striking  instance  of  this  occurs  in  the  Micaceous  ferruginous 
formation  (E  2  E.,)  in  the  vicinity  of  Colchester.  The  sur- 
face is  there  generally  covered  by  a  light  gravelly  diluvial  soil, 
apparently  derived  from  the  formations  farther  West,  while  at 
a  greater  or  less  depth,  beneath  the  surface,  is  a  fine  fernigin- 
ous  red  or  yellow  earth,  formed  from  the  decomposition  of  the 
peculiar  micaceous  rock  of  the  formation.  This  is  exposed  in 
excavations,  and  is  usually  more  or  less  apparent  on  the  East- 
ern slopes  of  the  ridges,  while  on  the  opposite  declivity,  it  is 
concealed  by  the  transported  diluvium.  The  surface  of  the 
Micaceous  ferruginous  formation  (D  E.)  is,  to  a  large  extent, 
covered  by  a  similar  ferruginous  soil,  apparently  derived  from 
.  the  decomposition  of  its  own  rocks,  some  of  which  are  occa- 
sionally found  disintegrated  to  a  great  depth,  though  still  re- 
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taining  their  peculiar  stratified  structure.  The  thin  gray  mi- 
caceous gneiss  of  the  formation  (E  1  E.,)  particularly  that  of 
its  Eastern  branch,  is  also  very  decomposable,  and  has  appa- 
rently formed  the  surface  earth,  throughout  a  great  part  of  its 
extent ;  the  latter  consisting  of  a  light  grey,  rather  sandy  loam, 
usually  full  of  small  flat  fragments  of  the  rock  from  which  it 
has  been  derived,  particularly  observed  in  excavations.  The 
bowlders  scattered  on  the  surface,  in  this  formation,  generally 
consist  of  the  granite  and  granitic  gneiss,  forming  beds  in  the 
micaceous  gneiss.  That  part  of  the  Eastern  branch,  passing 
through  Lebanon,  is,  however,  covered  more  or  less  with  bowl- 
ders from  the  Sienitic  range  (E  3  E.) 

A  few  general  remarks  may  here  be  offered  on  the  subject 
of  Soils.  It  is  not  my  intention  to  enter  here  into  any  partic- 
ular detail,  but  merely  by  some  general  observations,  to  show 
the  important  connexion  the  subject  has  with  the  geological 
system  of  the  State.  Soils,  in  reference  to  their  origin,  may 
be  divided  into  two  classes,  namely,  those  formed  from  the 
decomposition  of  the  rocks  in  place,  and  those  derived  from 
transported  materials,  either  diluvium  or  alluvium.  As  the 
character  of  the  latter,  particularly  the  diluvium,  depends 
upon  that  of  the  rocks  from  which  they  have  been  derived,  all 
definite  knowledge  of  the  soils,  so  far  as  tlieir  basis  is  concern- 
ed, must  depend  on  an  exact  knowledge  of  the  different  rock 
formations. 

The  connexion  of  different  Soils,  with  particular  rock  form- 
ations, has  even  attracted  general  notice.  Thus  the  soil,  ac- 
companying the  dark  sub-porphyritic  formations,  extending 
along  the  Western  border  of  the  range  (F  W.,)  particularly 
those  of  Greenwich  and  Wilton  (1 — 4,)  has  been  noted  as 
superior  for  grain.  The  rock  of  those  formations,  particu- 
larly the  more  Hornblendic  varieties,  is  quite  decomposable, 
forming  a  dark  argillaceous  loam,  of  obvious  fertility.  The 
ferruginous  soil  formed  by  the  decomposition  of  the  rock,  in 
the  Micaceous  ferruginous  formations,  particularly  that  of 
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(I  W,)  is  apparently  peculiarly  calculated  for  the  growth  of 
grass.  This  observation  has  repeatedly  struck  me  in  traver* 
sing  the  latter  formation  (in  Warren,  Goshen,  and  other  towns 
in  its  range.)  That  iron  in  a  certain  state  of  oxidation,  and 
perhaps  in  a  certain  state  of  combination  with  argil,  has  a 
fertilizing  property,  particularly  for  the  grasses,  would  seem 
from  these  facts  quite  probable.  The  soil,  accompanying  the 
Micaceous  formation  (E  1  E,)  particularly  its  Eastern  branch, 
is  apparently  of  superior  fertility.  It  consists  of  a  fine  light 
grey  loam,  of  easy  tillage,  and  throughout  its  extent,  through 
Lebanon,  Windham,  Hampton,  Pomfret,  and  Woodstock,  is 
accompanied  with  obvious  proofs  of  agricultural  prosperity. 
On  the  contrary,  the  soil  of  the  Granitic  formation  (A  E)  is 
usually  dry  and  meagre,  consisting,  for  the  most  part,  of  a 
gravel  formed  from  the  disintegration  of  its  Granitic  rocks, 
though  occasionally,  as  in  parts  of  Stonington  and  North 
Stonington,  where  the  rock  is  peculiarly  decomposable,  of  suf- 
ficient fertility.  A  similar  distinction  may  be  made  between 
the  soils  formed  by  the  decomposition  of  the  Shales  and 
Sandstones  of  the  Secondary  formations  ;  those  from  the 
former  being  generally  stronger  and  more  fertile  than  those 
from  the  latter.  Exceptions  may,  however,  be  observed  in 
both  instances  ;  the  harder  and  less  decomposable  shales,  as  in 
the  interval  between  the  two  Eastern  posterior  ranges  of  the 
fourth  Eastern  Trap  system,  in  Wethersfield,  furnishing  a 
less  productive  soil,  than  the  more  argillaceous  and  at  the 
same  time  decomposable  sandstones,  as  on  the  Western  border 
of  the  Eastern  Sandstone  range,  in  Middletown,  and  in  some 
parts  of  the  Western  Sandstone  range,  particularly  where  ac- 
companied with  beds  of  a  friable  shale,  as  in  Cheshire.  The 
soil,  derived  from  the  decomposition  of  amygdaloidal  Trap, 
is  usually  quite  fertile,  and  is  particularly  adapted  for  the 
growth  of  fruit  trees.  The  superiority  of  such  a  soil  may  in 
part  be  derived  from  the  materials  of  the  amygdaloid  itself, 
particularly  its  hornblende,  and  in  part  from  the  calcareous 
spar  by  which  its  cavities  are  sometime  occupied. 
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Among  the  examples  of  Diluvial  Soils,  may  be  mentioned 
those  already  referred  to,  on  the  Western  border  of  the  State, 
formed  apparently  by  materials  derived  from  the  argillitic  and 
limestone  formations  of  Dutchess  County,  and  perhaps  from 
others  farther  West,  or  from  the  rocks  connected  with  the 
limestone  valleys  of  Berkshire  and  Dover.  These  soils  par- 
take of  the  fertile  character  of  those  connected  immediately 
with  those  formations,  and  are  obviously  superior  to  those 
formed  from  the  decomposition  of  the  rocks  on  which  they 
repose.  They  are  observed,  more  or  less  frequently,  in  the 
different  towns,  on  the  N.  W.  border  of  the  State,  at  least  as 
far  East  as  Goshen.  The  gravelly  soils,  in  Berlin  and  New- 
ington,  within  the  limits  of  the  Shale  of  the  larger  Sec- 
ondary formation,  furnish  another  instance  of  diluvial  soils, 
very  different  from  those  formed  by  the  decomposition  of  the 
rock  in  place ;  in  this  instance,  a  red  clay  or  loam,  derived 
from  the  decomposition  of  the  shale,  (the  proper  soil  of  the 
district.)  These  gravelly  soils. are  lighter  and  naturally  less 
fertile  than  those  derived  from  the  rock  in  place,  but  better 
suited  for  wet  seasons,  and  capable  of  great  improvement. 
The  Secondary  diluvium  deposited  on  the  Eastern  Primary, 
West  of  the  Bolton  Mica  Slate  range,  may  be  also  referred  to, 
as  offering  a  similar  contrast  with  the  soil  formed  by  the  Pri- 
marv  rocks  of  the  district. 

The  alluvial  soils  of  the  State  correspond  with  the  char- 
acter of  the  particular  alluvium  from  which  they  are  formed. 
Those  from  the  older  alluvium  are  partly  sandy  or  gravelly, 
and  comparatively  of  little  value,  though  even  the  lightest 
are  capable  of  improvement,  and  partly  clayey,  forming  tlie 
the  strongest  soils  in  the  State,  particularly  such  as  occur  in 
the  Shale  region  of  the  larger  Secondary  formation.  The 
more  recent  alluvial  soils  derive  their  fertility  from  the  veget- 
able matter,  entering  into  their  composition,  but  are  generally 
rather  light  and  sandy. 

In  comparing  the  different  soils  in  the  State,  the  first  place 
should  be  given  to  the  river  alluvions,  comiected  with  the 
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lai^r  Secondary  formation.  The  soils  derived  from  the  Sec- 
ondary rocks,  as  a  general  rule,  may  be  considered  prefera- 
ble to  those  derived  from  the  Primary  rocks ;  although  those 
derived  from  the  more  decomposable  Micaceous  and  Horn- 
blendic  rocks  in  the  latter,  are  sometimes  obviously  supe- 
rior to  those  derived  from  the  less  argillaceous  sandstones  of 
the  former.  Among  the  Primary  rocks,  the  Micaceous  and 
Hornblendic  rocks,  the  Argillites  and  the  Limestones  form 
soils  superior  to  those  formed  by  the  Felspathic,  the  Quartzose, 
and  the  Chloritic  rocks.  In  offering  these  few  remarks,  I 
have  merely  intended  to  direct  attention  to  the  importance  of 
considering  soils,  in  connexion  with  the  different  geological 
formations.  It  is  only  from  a  knowledge  of  these,  that  the 
precise  character  of  the  materials,  forming  the  basis  of  the 
soils,  can  be  determined.  An  exact  classification  of  the  soilSy 
for  practical  purposes,  would  require  a  particular  investiga* 
tion,  which  could  only  be  undertaken  to  advantage  after  the 
geological  system  of  the  State  had  been  satisfactorily  deter- 
mined. 

A  few  remarks  may  here  be  offered  on  the  Economical  im- 
portance of  an  exact  determination  of  the  Geological  System 
of  the  State.  In  undertaking  the  survey,  in  which  I  have 
been  engaged,  I  did  not  consider  its  importance  as  depending 
on  the  actual  amount  of  materials,  capable  of  being  applied  to 
inunediate  profit  by  the  State,  or  by  individuals,  which  might 
be  discovered  during  its  progress.  All  that  I  anticipated,  in 
that  re$pect,  was  to  trace,  as  far  as  possible,  the  indications  of 
such  materials,  and  to  connect  them  with  the  geological  sys- 
tem, so  as  to  furnish  a  guide  for  future  researches.  The  great 
object  I  have  had  in  view,  has  been  to  determine  as  precisely, 
as  time  and  means  would  allow,  the  actual  arrangement  of  the 
different  rocks,  occupying  the  surface  of  the  State.  This  can 
furnish  the  only  real  basis  for  any  exact  researches  for  useful 
materials,  or  in  relation  to  soils,  and  when  once  accurately  de- 
termined, it  will  remain  for  the  use  and  advantage  of  all  future 
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generations.  Were  this  object  fully  accomplished,  I  should 
consider  it  alone  of  far  more  value  to  the  State,  than  the  ex- 
penditure already  made  for  this  purpose,  and  the  conscious- 
ness that  I  have  done  something,  perhaps  not  unimportant,  to- 
wards the  determination  of  the  question,  will  in  some  degree 
compensate  for  the  sacrifice  of  so  large  a  portion  of  my  tiniOi 
to  so  little  individual  advantage. 

It  is  a  fact  well  known,  in  geology,  that  different  minerals 
have  peculiar  associations  with  different  geological  formations. 
This  is  continually  apparent  in  examining  the  different  forma- 
tions in  this  State,  particularly  those  of  the  Primary  class,  in 
which  particular  minerals  form  one  of  the  characteristic  marks 
of  distinction,  much  in  the  same  manner  as  organic  remains 
in  the  Secondary  formations.  In  those  formations,  too,  the 
occurrence  of  particular  minerals  is  not  the  result  of  accidental 
deposition,  but  of  original  crystalline  or  chemical  action,  and 
is  therefore  controlled  by  specific  laws.  If  then  within  the 
limits  of  any  given  formation,  an  important  mineral  has  been 
profitably  explored,  and  if  indications  of  the  same  occur  more 
or  less  frequently  throughout  the  same  formation,  searches  for 
that  mineral  may  be  reasonably  made  within  its  limits,  and  the 
indications  observed  may  be  taken  as  guides  in  the  examina- 
tion. On  the  contrary,  the  accidental  occurrence  of  diluvial 
fragments  of  a  mineral,  which  by  the  experienced  eye,  can  be 
satisfactorily  traced  to  its  proper  formation,  within  the  limits 
of  a  formation  in  which  no  indications  of  it  have  been  found 
in  place,  will  never  lead  one,  acquainted  with  the  subject,  to 
expend  time  or  money  in  researches  for  it  in  such  localities. 
Such  researches  have  been  made,  at  no  little  expense,  by  indi- 
viduals, otherwise  intelligent,  but  who  were  ignorant  of  the 
geological  arrangement  of  the  country.     . 

Partial  analogies,  where  the  general  characteristics  of  the 
formations  were  entirely  dissimilar,  have  led  individuals  to 
make  expensive  researches,  in  localities  where  a  just  knowl- 
edge of  the  subject  would  have  satisfied  them  that  any  search 
for  the  object  in  question  was  entirely  hopeless.    Thus  aa 
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extensive  excavation  for  coal  has  been  recently  made  at  Sandy 
Hook  (Newtown,)  in  a  dark  plumbaginous  mica  slate,  break- 
ing in  conchoidal  fragments,  somewhat  resembling  those  of 
anthracite.  The  illusion  was  farther  increased  by  the  abun- 
dance of  pyrites  in  some  parts  of  the  slate,  giving  it  the  ap- 
pearance of  combustibility.  The  frequent  occurrence  of  bitu- 
men and  bituminous  shale,  in  the  Secondary  formations  of  the 
State,  has  led  to  repeated  researches  for  coal,  hitherto  without 
any  satisfactory  result.  As  the  largest  quantities  of  bitumen 
have  been  observed  in  the  Trap  rocks,  connected  with  those 
formations,  excavations  and  even  borings  for  coal  have  been 
attempted  in  that  rock,  by  individuals  who  were  unacquainted 
with  the  proper  relations  of  that  mineral.  The  absence  of  the 
peculiar  distinctive  marks  of  coal,  namely,  the  impressions  of 
ferns,  in  the  bituminous  shale,  would  have  led  those  who  un* 
derstood  the  value  of  that  indication,  at  least  to  have  made 
their  researches  for  that  mineral,  even  in  the  localities  appa- 
rently most  favorable,  with  great  caution,  and  in  such  manner, 
by  extensive  association,  as  to  have  prevented  any  serious  indi- 
vidual loss. 

The  minerals  of  most  interest,  in  an  economical  point  of 
view,  are  the  more  useful  metals  and  coal.  Salt  and  gypsum 
are  of  nearly  equal  interest,  but  no  indications  of  them  have 
been  observed  within  the  limits  of  the  State.  Among  the  ores 
of  iron,  the  most  important  in  the  State,  is  the  Hematite  of  the 
N.  W.  part  of  Litchfield  County.  This,  as  has  already  been 
stated  in  the  account  of  those  formations,  is  chiefly  confined  to 
the  Mica  Slate  range  (M  W.)  and  the  Argillite  (O  W.,)  and  is 
•there  apparently  derived  from  a  peculiar  dark  plumbaginous 
variety,  both  of  the  mica  slate  and  the  argillite.  This  fact 
will  offer  a  guide  in  the  search  for  that  valuable  ore ;  the 
presence  of  that  rock,  particularly  when  accompanied,  as  it 
often  is,  with  seams  of  hematite,  furnishing  an  indication  of 
the  probable  presence  of  the  ore.  The  same  ore  is  found  in 
less  quantity,  and  of  less  value,  associated  with  a  peculiar  mi- 
caceous rock  in  the  formation  (H  W.,)  near  its  Northern  termi- 
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nation.  The  character  and  distribution  of  that  rock  has  been 
already  detailed  in  connexion  with  that  formation.  The  he- 
matite of  the  Kent  ore  bed  is  included  in  that  rock,  and  is  also 
connected  with  a  pyritiferous  duartz,  adjoining  the  Kent  Lime- 
stone valley  on  the  East,  while  traces  of  an  inferior  ore  of  the 
same  species  are  observed  in  a  similar  Quartz  rock,  in  the 
Eastern  part  of  the  Berkshire  valley,  in  North  Canaan,  and 
even  in  a  duartz  rock,  accompanying  the  Bolton  Mica  Slate 
range  (C3,)  in  the  Eastern  Primary.  The  connexion  of  mag- 
netic iron  with  the  Granitic  formations  (K  1 — 2  W.,)  offers 
another  illustration  of  the  relation  between  important  mate- 
rials and  the  geological  arrangement.  Veins  of  that  ore  occur 
in  those  formations,  particularly  along  their  Eastern  border, 
while  from  their  resemblance,  in  the  character  of  their  rocks, 
to  the  Granitic  range  of  the  Highlands  (K  3  W.,)  in  which 
that  ore  is  abundant,  the  presence  of  valuable  deposits  of  the 
same  ore,  within  their  limits,  is  rendered  at  least  probable. 
The  ferruginous  Micaceous  formations  (D  E.)  and  (E  2  E.,) 
aud  in  a  less  degree,  the  similar  formations  (I  I — 2  W.,)  are 
peculiar  sources  of  another  not  unimportant  ore  of  iron, 
namely,  bog  ore.  The  circumstances,  under  which  this  ore 
occurs  in  those  formations,  have  already  been  indicated.  A 
knowledge  of  the  extent  of  those  formations  will  serve  to  de- 
ter n)ine  the  limits,  within  which  probable  search  may  be  made 
for  that  ore. 

The  ores  of  copper,  found  in  the  State,  have  also  a  similar 
relation  to  different  geological  formations.  The  copper,  con- 
nected with  the  Secondary,  is  for  the  most  part  found  either  in 
the  Trap,  or  in  the  indurated  sandstone,  adjoining  it,  and  most 
abundantly  in  the  latter.  It  is  also  more  particularly  connect- 
ed with  the  range  of  West  Rock  and  Mt.  Carmel,  the  posterior 
Trap  range  (P.  1  W.  S.  11,)  N.  of  the  latter,  and  the  fourth 
Eastern  main  Trap  range,  from  the  Hanging  Hills  Northward. 
Indications  of  copper  are  also  observed  in  the  Chloritic  forma- 
tion (A  W.)  and  in  the  Hornblendic-Chloritic  formation  (F3E.,) 
extending  along  the  Eastern  border  of  the  Norwich  range 
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(F  2  E.)  The  Bristol  copper  mine  is  situated  in  a  Micaceous 
range,  (subordinate  to  the  Mica  Slate  formation  (G  N.  1  W.,) 
and  interposed  between  the  Bristol  and  Canton  gneiss  basins,) 
in  different  parts  of  which  traces  of  copper  have  been  observed, 
through  an  extent  of  several  miles.  A  Micaceous  range,  ex- 
tending along  the  Western  border  of  the  formation  (E  4  E.) 
through  South  Coventry,  Mansfield  and  Chaplin,  is  also  char- 
acterized by  traces  of  copper,  particularly  in  connexion  with 
its  granitic  beds  and  veins. 

The  more  probable  relations  of  coal,  in  the  State,  have 
already  been  indicated,   in  connexion  with  the  Secondary 
rocks.    The  relation  of  the  cement  limestone  to  the  band  of 
shale,  interposed  between  the  Eastern  main  Trap  range,  in  the 
larger  Secondary  formation,  and  its  appended  anterior  amyg- 
daloidal  range,  is  here  worthy  of  notice,  as  also  the  occur- 
rence of  a  similar  limestone  in  beds  of  bituminous  or  brown 
shale,  in  the  Middle  Shale  range,  in  that  formation,  usually  in 
the  vicinity  of  the  posterior  Trap  ranges.    The  limestone  in 
the  Western  part  of  the  State  is  too  extensively  distributed,  to 
need  any  farther  reference.    Still  it  has  its  peculiar  relations 
to  different   geological  formations,   already   indicated.     The 
ransfe  of  detached  deposits  of  white  limestone,  accompanying 
the  Micaceous  formation  (EW.,)  and  its  continuation  in  the 
Eastern  part  of  the  Micaceous  formation  (G  W.,)  may  be  here 
noticed  as  illustrating  the  intimate  connexion  of  a  valuable 
material,  with  a  well  marked,  though  intricately  arranged  geo- 
logical formation. 

These  remarks  will  serve  to  show  the  importance,  in  an 
economical  point  of  view,  of  an  exact  determination  of  the 
geological  system  of  the  State.  It  is  unnecessary  to  enter  in- 
to farther  details  on  this  subject  at  present,  as  the  connexion  of 
important  minerals  with  the  different  formations  and  their  sub- 
divisions has  been  already  pointed  out  in  the  previous  part  of 
the  report.  I  will  only  here  observe  that  without  a  precise 
and  definite  determination  of  the  different  formations,  such  as 
1  have  attempted,  any  discoveries  of  new  localities  of  particu- 
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lar  minerals  would  be  of  comparatively  slight  interest  or  im* 
portance,  but  considered  in  reference  to  their  place  in  the  geo- 
logical system,  they  at  once  connect  themselves  with  other 
known  localities,  in  such  a  manner  as  to  give  a  comparative 
certainty  to  farther  investigations. 

The  Physical  Geography  of  the  State  may  be  presented 
under  the  four  distinct  heads  of  Surface,  Drainage,  Scenery, 
and  Routes  of  Communication,  all  of  which  have  an  intimate 
relation  to  the  geological  arrangement. 

1.  The  Form  of  the  Surface,  in  relation  to  its  elevations  and 
depressions,  has  an  obvious  connexion  with  the  original  geo- 
logical formation,  for  although  the  surface  may  have  been 
modified  somewhat  by  diluvial  and  alluvial  action,  yet  its 
proper  outline  is  apparently  such  as  it  had  assumed  before  such 
action  commenced ;  the  diluvium  and  alluvium  having  con- 
formed, in  a  great  degree,  in  their  arrangement,  to  the  surface 
previously  existing.  Thus  the  rounded  diluvial  hills,  both  in 
the  Primary  and  SecondaVy,  are  generally  arranged  conforma- 
bly to  the  direction  of  the  rock  ranges,  and  are  apparently  ac- 
cumulated around  ridges  of  the  latter,  as  nuclei.  The  valleys, 
too,  although  undoubtedly  more  or  less  enlarged  by  denuda- 
tion, are  in  like  manner  distributed  conformably  to  the  same 
arrangement. 

All  the  accounts,  I  have  seen  in  books,  of  the  form  of  the 
surface  of  the  State,  are  esssentially  erroneous,  particularly  in 
relation  to  the  mountain  ranges,  as  will  be  perceived  by  com- 
paring them  with  the  statement  here  given.  The  elevations 
of  the  Primary  are  in  every  instance  entirely  distinct  from 
those  of  the  Secondary,  and  were  evidently  arranged  by  a  force 
wholly  distinct  from  that  which  elevated  the  latter.  The  two 
Secondary  formations  may  be  regarded  as  basins  enclosed  by 
the  Primary,  and  including  within  their  limits  a  series  of  ele- 
vations of  Trap  and  Sandstone,  which  in  every  instance  are 
separated  from  those  of  the  Primary  by  a  distinct  valley  or  de- 
pression.   The  Northern  curve  in  the  S.  section  of  the  W. 
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line  df  Trap,  and  the  Sctathimi  euri^  Hi  th^  %  ieetidn  ef  tile 
mine  Western  range/  aord  a  foir  ele?ali«3lfa8  of  SandBtoMi  inr- 
mediately  adjoin  thd  Primary,  btkt  rtill  nepiirated,  with  Very 
slight  ezeeptione,  by  an  loljitioiis'  deprettfoo.  The  elevioioiie 
of  the  Trap,  in  the  Secondary  tooationtf,  have  aheady  iMii 
explained.  It,  however,  may  be  stated,  in  goieral  ternn,  that 
th^  of  the  larger  Secondary  formation  Arm  two  eMeneivemam 
ranges,  an  Eastern  and  a  Western ;  the  ftvmer  eoinpoeedtirf 
Jbar  snbordinate  cnrvilinear  ranges,  of  which  the  three  Soollh 
ern  extend  in  the  same  general  line,  Soath— North,  while  the 
fbnrth  is  advanced  farther  West,  nearly  in  the  N. — S^  line  of 
East  Rock  and  Mt  Carmel  (West  line,)  with  which  it  is  ccm- 
nected,  however,  only  by  intervening  ridges  of  sandstone,  as 
already  explained.  The  Western  main  range  presents  two 
distinct  sections,  separated  by  an  intervening  range  of  safMl- 
stone ;  each  compiled  of  two  snbordinate  cnrviliniwr  ranges. 
The  most  Son  them  of  these  includes  the  remarkable  summits 
of  East  and  West  Rock,  and  Mt.  Carmel.  The  two  main 
ranges  are  accompanied  with  inferior  lateral  ranges,  particu- 
larly the  Eastern,  conforming  in  their  arrangement  to  the 
main  ranges.  The  elevations  of  the  sandstone,  in  the  same 
formation,  as  already  stated,  conform  to  those  of  the  Trap 
ranges.  The  most  remarkable  of  these  are  the  series  of  round- 
ed hills,  based  on  shale  or  sandstone,  extending  parallel  to  the 
third  and  fourth  main  curves  of  the  Eastern  line  of  Trap,  and 
the  ranges  of  sandstone,  extending  along  the  Eastern  border 
of  the  formation,  posterior  to  the  same  curves  of  the  East- 
ern Trap  rfenge.  The  surface  of  this  formation  is  generally 
much  lower  than  that  of  the  adjoining  Primary,  although  its 
highest  elevations  exceed  those  of  the  latter.  A  large  part  of 
the  surface  of  the  formation  is  occupied  by  extensive  levels  or 
basins,  of  which  the  most  extensive  are  those  bordering  the 
fourth  Eastern  main  range,  on  the  East  and  West ;  namely, 
the  basin  of  the  Connecticut,  on  the  East,  and  that  of  Farm- 
ington  river  and  the  head  waters  of  the  Quinipiack,  on  the 
West    Another,  of  large  extent,  includes  the  plain  at  New 
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Haven,  and  its  two  branches,  extending  along  the  duinipiack, 
on  the  East,  and  through  Hamden,  on  the  West.  These  lev- 
els or  basins  are  chiefly  composed  of  sandy  and  gravelly  plains. 
Other  smaller  basins  occur,  in  the  more  hilly  parts  of  the  for- 
mation, all  of  which  have  an  obvious  relation  to  the  arrange- 
ment of  the  Trap  system.  The  most  remarkable  of  these  is 
that  of  the  Mattabesick,  in  Berlin,  inclosed  between  the  fourth 
Eastern  main  range  and  its  Western  posterior  ranges  on  the 
West,  its  Eastern  posterior  ranges  on  the  N.  East,  and  the 
N.  West  part  of  the  third  Eastern  main  range  on  the  S.  East. 
The  soil  in  the  lower  part  of  this  basin  is  chiefly  a  red  clay, 
derived  from  the  adjoining  shale.  The  Western  (smaller) 
Secondary  formation  also  forms  a  basin,  entirely  enclosed  by 
the  Primary,  including,  in  its  more  central  part,  a  line  of  ele- 
vations, entirely  surrounded  by  valleys,  and  composed  chiefly 
of  Trap,  with  lower  outworks  of  sandstone.  The  highest 
part  of  this  range  is,  however,  considerably  inferior  to  the 
average  elevation  of  the  surrounding  Primary. 

The  Eastern  and  Western  Primary  may  both  be  regarded  as 
extensive  plateaus,  usually  terminating  abruptly  towards  the 
larger  Secondary  basin,  but  sinking  more  gradually  towards 
the  Sound,  on  the  South.  These  plateaus  present,  when 
viewed  from  an  elevated  point  on  their  surface,  the  appearance 
of  a  general  level,  with  a  rolling  or  undulating  outline,  over 
which  the  view  often  extends  to  a  very  great  distance,  interrupted 
only  by  isolated  summits  or  ridges,  usually  of  small  extent. 
These  plateaus  are  also  intersected  by  valleys  and  basins,  which 
serve  to  mark  the  arrangement  of  their  surface  even  more 
definitely  than  the  elevations.  This  arrangement  will  be 
found  to  correspond  very  exactly  with  that  of  the  geological 
formations,  indicating  that  it  was  caused  essentially  by  the 
original  form  of  the  surface  of  those  formations,  and  not  by 
any  subsequent  denudation. 

The  Limestone  valleys,  near  the  Western  border  of  the 
State,  are  the  most  extensive  and  characteristic  in  the  Western 
Primary.    The  largest  of  these,  the  Dover  vidley,  eontiaiied 
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line  of  Trapi  abdthe  Sctathlmt  eHiYe  ill  the  K.  toetkte  of  tiM 
eame  Western  mnge,'  add  a  few  eletatiisliiii  <it  SandBtonti  ior- 
mediately  adjotn  the  Primary,  bm  rtill  neparatedi  with  vwy 
slight  ezeeptioiUy  by  an  tibtions*  depreenoo.  The  elevmtiiQiiii 
of  the  Trap,  in  the  Secondary  folrmation0|  have  already  Men 
explained.  It,  however,  may  be  stated,  in  g«cieral  t&ms^  that 
those  of  the  larger  Secondary  formation  ibrm  tirdesMnelve  mdn 
ranges,  an  Eastern  and  a  Western ;  the  ftvmer  eoizipoeediif 
ibar  snbordinate  cnrvilinear  ranges,  of  which  the  Area  Sisalh** 
ern  extend  in  the  same  general  line,  Sonth— North,  while  the 
fbnrth  is  advanced  farther  West,  nearly  in  the  N.-— S^  line  of 
East  Rock  and  Mt.  Carmel  (West  line,)  with  which  it  is  con- 
nected, however,  only  by  intervening  ridges  of  sandstone,  as 
already  explained.  The  Western  main  range  presents  two 
distinct  sections,  separated  by  an  intervening  range  of  safMl- 
stone ;  each  compiled  of  two  subordinate  curvilinear  rangee. 
The  most  Southern  of  these  includes  the  remarkable  stimmits 
of  Eiast  and  West  Rock,  and  Mt.  Carmel.  The  two  main 
ranges  are  accompanied  with  inferior  lateral  ranges,  particu- 
larly the  Eastern,  conforming  in  their  arrangement  to  the 
main  ranges.  The  elevations  of  the  sandstone,  in  the  same 
formation,  as  already  stated,  conform  to  those  of  the  Trap 
ranges.  The  most  remarkable  of  these  are  the  series  of  round- 
ed hills,  based  on  shale  or  sandstone,  extending  parallel  to  the 
third  and  fourth  main  curves  of  the  Eastern  line  of  Trap,  and 
the  ranges  of  sandstone,  extending  along  the  Eastern  border 
of  the  formation,  posterior  to  the  same  curves  of  the  East- 
ern Trap  rfenge.  The  surface  of  this  formation  is  generally 
much  lower  than  that  of  the  adjoining  Primary,  although  its 
highest  elevations  exceed  those  of  the  latter.  A  large  part  of 
the  surface  of  the  formation  is  occupied  by  extensive  levels  or 
basins,  of  which  the  most  extensive  arc  those  bordering  the 
fourth  Eastern  main  range,  on  the  East  and  West ;  namely, 
the  basin  of  the  Connecticut,  on  the  East,  and  that  of  Farm- 
ington  river  and  the  head  waters  of  the  Quinipiack,  on  the 
West    Another,  of  large  extent,  includes  the  plain  at  New 
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HavcD)  and  its  two  branches,  extending  along  the  duinipiack, 
on  the  East,  and  through  Hamden,  on  the  West.  These  lev- 
els or  basins  are  chiefly  composed  of  sandy  and  gravelly  plains. 
Other  smaller  basins  occur,  in  the  more  hilly  parts  of  the  for- 
mation, all  of  which  have  an  obvious  relation  to  the  arrange- 
ment of  the  Trap  system.  The  most  remarkable  of  these  is 
that  of  the  Mattabesick,  in  Berlin,  inclosed  between  the  fourth 
Eastern  main  range  and  its  Western  posterior  ranges  on  the 
West,  its  Eastern  posterior  ranges  on  the  N.  East,  and  the 
N.  West  part  of  the  third  Eastern  main  range  on  the  S.  East. 
The  soil  in  the  lower  part  of  this  basin  is  chiefly  a  red  clay, 
derived  from  the  adjoining  shale.  The  Western  (smaller) 
Secondary  formation  also  forms  a  basin,  entirely  enclosed  by 
the  Primary,  including,  in  its  more  central  part,  a  line  of  ele- 
vations, entirely  surrounded  by  valleys,  and  composed  chiefly 
of  Trap,  with  lower  outworks  of  sandstone.  The  highest 
part  of  this  range  is,  however,  considerably  inferior  to  the 
average  elevation  of  the  surrounding  Primary. 

The  Eastern  and  Western  Primary  may  both  be  regarded  as 
extensive  plateaus,  usually  terminating  abruptly  towards  the 
larger  Secondary  basin,  but  sinking  more  gradually  towards 
the  Sound,  on  the  South.  These  plateaus  present,  when 
viewed  from  an  elevated  point  on  their  surface,  the  appearance 
of  a  general  level,  with  a  rolling  or  undulating  outline,  over 
which  theview  often  extends  to  a  very  great  distance,  interrupted 
only  by  isolated  summits  or  ridges,  usually  of  small  extent. 
These  plateaus  are  also  intersected  by  valleys  and  basins,  which 
serve  to  mark  the  arrangement  of  their  surface  even  more 
definitely  than  the  elevations.  This  arrangement  will  be 
found  to  correspond  very  exactly  with  that  of  the  geological 
formations,  indicating  that  it  was  caused  essentially  by  the 
original  form  of  the  surface  of  those  formations,  and  not  by 
any  subsequent  denudation. 

The  Limestone  valleys,  near  the  Western  border  of  the 
State,  are  the  most  extensive  and  characteristic  in  the  Western 
Primary.    The  largest  of  these,  the  Dover  vidley,  eontiaaed 
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line  of  Trap,  and  the  Southern  curve  in  the  N.  section  of  the 
same  Western  range,  and  a  few  elevations  of  Sandstone,  im- 
mediately adjoin  the  Primary,  but  still  separated,  with  very 
slight  exceptions,  by  an  obvious  depression.  The  elevations 
of  the  Trap,  in  the  Secondary  formations,  have  already  been 
explained.  It,  however,  may  be  stated,  in  general  terms,  that 
those  of  the  larger  Secondary  formation  form  two  extensive  main 
ranges,  an  Eastern  and  a  Western ;  the  former  composed  of 
four  subordinate  curvilinear  ranges,  of  which  the  three  South- 
ern extend  in  the  same  general  line.  South — North,  while  the 
fourth  is  advanced  farther  West,  nearly  in  the  N. — S.  line  of 
East  Rock  and  Mt.  Carmel  (West  line,)  with  which  it  is  con- 
nected, however,  only  by  intervening  ridges  of  sandstone^  as 
already  explained.  The  Western  main  range  presents  two 
distinct  sections,  separated  by  an  intervening  range  of  sand- 
stone ;  each  composed  of  two  subordinate  curvilinear  ranges. 
The  most  Southern  of  these  includes  the  remarkable  summits 
of  East  and  West  Rock,  and  Mt.  Carmel.  The  two  main 
ranges  are  accompanied  with  inferior  lateral  ranges,  particu- 
larly the  Eastern,  conforming  in  their  arrangement  to  the 
main  ranges.  The  elevations  of  the  sandstone,  in  the  same 
formation,  as  already  stated,  conform  to  those  of  the  Trap 
ranges.  The  most  remarkable  of  these  are  the  series  of  round- 
ed hills,  based  on  shale  or  sandstone,  extending  parallel  to  the 
third  and  fourth  main  curves  of  the  Eastern  line  of  Trap,  and 
the  ranges  of  sandstone,  extending  along  the  Eastern  border 
of  the  formation,  posterior  to  the  same  curves  of  the  East- 
ern Trap  range.  The  surface  of  this  formation  is  generally 
much  lower  than  that  of  the  adjoining  Primary,  although  its 
highest  elevations  exceed  those  of  the  latter.  A  large  part  of 
the  surface  of  the  formation  is  occupied  by  extensive  levels  or 
basins,  of  which  the  most  extensive  are  those  bordering  the 
fourth  Eastern  main  range,  on  the  East  and  West ;  namely, 
the  basin  of  the  Connecticut,  on  the  East,  and  that  of  Pann- 
ington  river  and  the  head  waters  of  the  Quinipiack,  on  the 
West    Another,  of  large  extent,  includes  the  plain  at  New 
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Haven,  and  its  two  branches,  extending  along*  the  duinipiack, 
on  the  East,  and  through  Hamden,  on  the  West.  These  lev- 
els or  basins  are  chiefly  composed  of  sandy  and  gravelly  plains. 
Other  smaller  basins  occur,  in  the  more  hilly  parts  of  the  for- 
mation, all  of  which  have  an  obvious  relation  to  the  arrange- 
ment of  the  Trap  system.  The  most  remarkable  of  these  is 
that  of  the  Mattabesick,  in  Berlin,  inclosed  between  the  fourth 
Eastern  main  range  and  its  Western  posterior  ranges  on  the 
West,  its  Eastern  posterior  ranges  on  the  N.  East,  and  the 
N.  West  part  of  the  third  Eastern  main  range  on  the  S.  East. 
The  soil  in  the  lower  part  of  this  basin  is  chiefly  a  red  clay, 
derived  from  the  adjoining  shale.  The  Western  (smaller) 
Secondary  formation  also  forms  a  basin,  entirely  enclosed  by 
the  Primary,  including,  in  its  more  central  part,  a  line  of  ele- 
vations, entirely  surrounded  by  valleys,  and  composed  chiefly 
of  Trap,  with  lower  outworks  of  sandstone.  The  highest 
part  of  this  range  is,  however,  considerably  inferior  to  the 
average  elevation  of  the  surrounding  Primary. 

The  Eastern  and  Western  Primary  may  both  be  regarded  as 
extensive  plateaus,  usually  terminating  abruptly  towards  the 
larger  Secondary  basin,  but  sinking  more  gradually  towards 
the  Sound,  on  the  South.  These  plateaus  present,  when 
viewed  from  an  elevated  point  on  their  surface,  the  appearance 
of  a  general  level,  with  a  rolling  or  undulating  outline,  over 
which  the  view  often  extends  to  a  very  great  distance,  interrupted 
only  by  isolated  summits  or  ridges,  usually  of  small  extent. 
These  plateaus  are  also  intersected  by  valleys  and  basins,  which 
serve  to  mark  the  arrangement  of  their  surface  even  more 
definitely  than  the  elevations.  This  arrangement  will  be 
found  to  correspond  very  exactly  with  that  of  the  geological 
formations,  indicating  that  it  was  caused  essentially  by  the 
original  form  of  the  surface  of  those  formations,  and  not  by 
any  subsequent  denudation. 

The  Limestone  valleys,  near  the  Western  border  of  the 
State,  are  the  most  extensive  and  characteristic  in  the  Western 
Prunary.    The  largest  of  these,  the  Dover  valley,  continued 
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in  that  of  the  Housatonic,  in  Berkshire  (Mass.,)  may  be  con- 
sidered as  dividing  the  Western  Primary  into  two  distinct  ele- 
vations, which,  however,  unite,  towards  the  South,  in  the  in- 
terval between  the  Southern  extremity  of  that  valley  and  the 
Hudson.  That  part  of  the  Western  Primary,  East  of  that 
valley,  forms,  within  the  limits  of  this  State,  a  wide  plateau, 
such  as  has  been  described,  generally  very  abrupt,  both  West 
and  East,  towards  that  valley  and  the  larger  Secondary  basin, 
and  of  so  uniform  an  elevation,  that  from  many  points,  little 
elevated  above  its  surface,  the  view  extends  across  its  entire 
width,  and  to  a  great  distance  North  and  South,  presenting 
throughout  its  whole  extent  no  extensive  range  of  mountains, 
but  only  a  series  of  more  or  less  detached  and  isolated  eleva- 
tions. The  most  extensive  view,  observed  by  me,  is  from  the 
summit  of  Ivy  Mountain,  in  Goshen,  a  short  ridge,  but  little 
elevated  above  the  general  level  of  the  plateau.  From  that 
point,  the  view  extends,  on  the  East,  over  the  larger  Secondary 
basin,  commanding  nearly  the  whole  extent  of  its  Eastern 
main  Trap  range,  to  the  range  of  Bolton  Mountain  (C  3,)  and 
the  Haddam  Hills  (B,)  in  the  Eastern  Primary,  and  on  the  W. 
to  the  Catskill  Mountains,  while  in  a  N. — S.  direction,  it  ex- 
tends from  some  of  the  hills  near  the  Sound,  to  Saddle  Moun- 
tain, in  the  N.  part  of  Berkshire  County.  That  part  of  the 
Western  Primary,  West  of  the  Dover  valley,  forms  a  compara- 
tively narrow  mountain  range,  that  of  Taconic  Mountain,  con- 
tinued in  the  low  ridge  of  Mica  Slate  (M,)  dividing  that  valley 
from  the  Northeast  Limestone  valley  (N,)  and  farther  S.  con- 
necting itself  with  the  Argillitic  range  (O,)  and  the  N.  E.  point 
of  the  Granitic  range  of  the  Highlands  (K  3.)  This  last,  S. 
of  the  termination  of  the  Dover  valley,  unites  with  the  general 
elevation  of  the  Western  Primary,  on  the  Western  border  of 
the  Calciferous  range  (H.)  The  next  most  remarkable  Lime- 
stone valley  in  the  Western  Primary,  is  that  extending  along 
the  Eastern  border  of  the  range  (H,)  with  a  few  interruptions, 
from  New  Preston,  on  the  N.  E.,  to  North  Greenwich,  on  the 
S.  W.    The  Limestone  valley  of  Kent,  extending  from  the 
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S.  W.  part  of  Cornwall,  along  the  course  of  the  Housatonic, 
to  Gaylord's  Bridge  (New  Milford,)  and  thence  in  the  same  di- 
rection, through  Sherman,  to  the  Neversink  basin,  already  al- 
luded to,  is  the  next  in  importance.  This  valley  is  connected 
with  that  of  Dover,  by  a  transverse  valley,  isolating  the  South 
point  of  the  Granitic  formation  (K  1,)  and  giving  it  the  char- 
acter of  a  detached  mountain  range,  terminating  on  the  South 
in  Schaghticoke  Mountain. 

The  most  remarkable  elevations  on  the  surface  of  the  East- 
ern section  of  the  Western  Primary,  are  that  of  Ivy  Moun- 
tain, already  noticed,  near  the  centre  of  (1 1 ;)  Mohawk  Moun- 
tain, part  of  a  range  extending  along  the  Western  border  of 
the  same  formation  between  Goshen  and  Cornwall ;  the  Hay- 
cock, the  highest  point  of  a  detached  group  of  rounded  sum- 
mils,  on  the  West  border  of  (K  2,)  N.  W.  of  Norfolk  village  ; 
Prospect  Mountain,  West  of  Litchfield,  at  the  N.  W.  point  of 
the  Porphyritic  formation  (GS.3^;)  and  Mt.  Tom,  not  far  S- 
of  the  latter,  a  narrow  isolated  ridge,  on  the  Western  border 
of  the  Mica  Slate  formation  (G  S.  3.)    Many  rounded  detach- 
ed hills,  and  occasionally  more  extended  ridges,  occur  of  near- 
ly equal  elevation,  but  which,  in  the  general  view,  appear  only 
as  parts  of  a  common  undulating  surface.    A  series  of  such 
smooth  rounded  summits  extends  nearly  parallel  to  the  coast, 
at  no  great  distance,  from  Tashua  Hill  (Trumbull,)  on  the 
East,  to  Round  Hill  (North  Greenwich,)  on  the  West ;  select- 
ed as  signal  stations  for  the  coast  survey.    Several  more  ex- 
tended rocky  ridges  occur,  closely  connected  witii  different 
geological  formations,  but  generally  of  inferior  elevation  to 
the  rounded  summits,  just  noticed,  and  deriving  their  moun- 
tain character  from  their  isolation  by  valleys.    The  ridge  (t,) 
S.  W.  of  Danbury,  between  the  Eastern  limestone  valley  of 
(H,)  and  the  valley  of  Mill  Plain  ;  that  of  Shelt  Rock,  cross- 
ing the  limestone  valley,  last  noticed,  obliquely,  E.  of  Danbu- 
ry ;  and  the  range  of  the  Mica  Slate  formation  (E,)  adjoining 
the  Naugatuck,  including  Beacon  Mountain,  are  of  this  char- 
acter.   Canaan  Mountain  is  only  a  promontory  of  the  Mica- 
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ceous  formation  (I  I,)  projecting  N.  W.  into  the  S.  part  of  the 
Berkshire  Limestone  valley. 

The  Eastern  Primary,  viewed  from  its  more  elevated  points, 
presents  the  same  general  appearance,  as  the  Western  ;  that  of 
an  extensive  undulating  surface  of  nearly  uniform  elevation, 
diversified  by  detached  summits,  and  in  only  one  instance, 
marked  by  an  extended  mountain  range,  that  of  the  Bolton 
Mica  Slate  range  (C  3.)  The  Lyme  Mountain  Range,  general- 
ly  represented  as  traversing  the  Eastern  Primary,  from  South 
to  North,  has  clearly  no  existence.  The  uniform  elevation  of 
the  general  surface  of  the  Eastern  Primary  is  evident  from 
the  fact,  that  from  the  summit  of  Snow  Hill  (a  smooth  round- 
ed eminence  in  the  N.  W.  corner  of  Ashford,)  the  view  ex- 
tends from  Monadnock  and  Wachusett  Mountains,  on  the 
North,  to  Lantern  Hill  and  the  East  Haddam  Hills,  on  the 
South,  and  from  Bald  Mountain,  on  the  immediate  Western 
border  of  the  Eastern  Primary,  to  the  Western  frontier  range 
of  the  Granitic  formation  (A,)  near  the  line  of  Rhode  Island. 
The  elevations  and  depressions  of  the  Eastern  Primary  have 
as  striking  a  connexion  with  the  geological  formations,  as 
those  of  the  Western  Primary.  Among  the  most  remarkable 
elevations,  the  following  may  be  enumerated.  The  Bolton 
Mica  Slate  range  (C  3.)  forming  the  longest  continuous  mouu- 
taiu  range,  connected  with  the  Primary,  in  the  State,  commen- 
ces in  an  abrupt  point,  at  Great  Hill  (N.  of  Middle  Haddam,) 
and  extends  N.  at  least  to  the  valley  of  the  Chickapee  (Mass.) 
This  range  is  bordered  throughout  by  a  well  marked  valley  or 
depression,  on  the  East,  in  the  line  of  the  Granitic  range  (C  4.) 
On  the  West,  detached  rounded  summits,  in  the  Granitic 
range  (C  2,)  are,  in  some  points,  of  nearly  equal  elevation, 
particularly  W.  of  Dark  Hollow,  and  near  the  N.  line  of  the 
State.  Along  the  Western  border  of  the  Eastern  Primary, 
from  Vernon  Northward,  extends  a  range  of  more  or  less  de- 
tached summits,  including  Durfee's  Mountain,  and  Bald  Moun- 
tain, East  of  Somers,  which  within  the  limits  of  Massachu- 
setts, forms  a  more  continuous  mountain   ridge,  extending 
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through  Wilbraham,  at  least  to  the  Chickapee.  The  Mica 
Slate  range  (E  6)  forms,  in  its  Southern  part,  a  long  narrow 
ridge  similar  to  that  of  the  Bolton  range.  The  Sienitic  forma- 
tion (E  3,)  in  Lebanon,  forms  a  detached  rocky  ridge,  not  su- 
perior in  elevation  to  the  general  surface  of  the  Eastern  Pri- 
mary, but  conspicuous,  from  its  isolated  position,  and  peculiar 
character.  The  Sienitic  (Chloritic-Hornblendic)  formation 
(F  3,)  in  Preston  and  North  Stonington,  presents  a  similar  iso- 
lated group  of  summits,  more  or  less  detached,  and  from  its 
position  at  the  Southern  extremity  of  the  Quinabaug  valley, 
distinctly  visible  from  the  N.  limits  of  the  State.  Lantern 
Hill,  in  its  vicinity,  forms  a  similar  detached  elevation. 

The  most  extensive  valley,  in  the  Eastern  Primary,  is  that 
of  the  Quinabaug,  extending  South  along  the  course  of  that 
river,  from  its  junction  with  French  river,  and  terminating  on 
the  South,  in  the  Griswold  basin,  already  noticed.  This  is  a 
wider  part  of  a  nearly  continuous  valley,  extending  along  the 
Western  side  of  the  Granitic  formation  (A)  from  the  Connecti- 
cut, in  Hadlyme,  to  Webster,  in  Massachusetts.  This  val- 
ley is  bordered  East,  by  a  nearly  continuous  range,  extending 
along  the  Western  border  of  (A,)  which  may  be  traced  from 
the  Connecticut,  at  Mt.  Archer  (North  Lyme,)  to  the  high 
ridge,  S.  of  the  Middle  Boston  Turnpike,  between  East  and 
West  Sutton  (Mass.)  Several  isolated  basins  occur  in  diiflferent 
parts  of  the  Eastern  Primary,  as  well  as  of  the  Western,  the 
most  considerable  of  which  extends  from  the  junction  of  the 
Willimantic  and  Mt.  Hope  rivers  in  Windham,  N.  E.  along 
the  latter  river,  into  Mansfield. 

2.  The  Drainage,  or  the  arrangement  of  the  Water  Courses 
of  the  State,  has  an  obvious  connexion  with  the  geological  ar- 
rangement, though  in  a  manner  less  direct  and  immediate 
than  the  Form  of  the  Surface.  The  basins  of  the  rivers,  in 
the  State,  unlike  the  surface  basins,  noticed  under  the  prece- 
ding head,  are  rarely  limited  by  a  general  line  of  elevation, 
or  confined  to  a  particular  depression  of  the  surface  ;  but  fre- 
quently different  rivers  rise  in  the  same  sur£eure  basin,  or 
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eyen  from  the  same  pond  or  marsh,  and  flow  in  different  direc- 
tions across  the  surrounding  lines  of  elevation,  either  to  different 
mouths  in  the  sea,  or  after  having  performed  a  large  circuit,  Co 
a  point  of  junction,  thus  insulating  a  large  tract  of  country. 
Thus  the  Eastern  Limestone  valley,  in  the  Western  Primary, 
from  Bedford  (N.  Y.)  to  New  Preston,  throughout  which  ex- 
tent it  presents  a  slightly  interrupted  level,  is  drained  to  the 
sea  by  six  streams,  namely,  the  Miannus,  Stamford  and  Nor- 
walk  rivers,  the  Saugatuck  and  the  Housatonic,  towards  the 
East,  and  the  Groton,  a  branch  of  the  Hudson,  towards  the 
West;  while  the  Quinabaug  interlocks,  at  its  sources,  imme- 
diately with  two  sources  of  the  Shetucket  (the  E.  branch  of 
the  Willimantic,  and  Bigelow's  river,  a  branch  of  Mt.  Hope 
river,)  thus  insulating  a  large  extent  of  the  Eastern  Primary, 
including  probably  the  highest  summit  of  the  latter,  within 
the  limits  of  the  State,  (Snow  Hill,  in  Ashford.) 

The  greater  part  of  the  surface  of  the  State  is  drained,  in 
nearly  equally  proportions,  by  the  waters  of  the  Connecticut, 
the  Housatonic,  and  the  Thames.  The  arrangement  of  the 
basins  of  these  rivers,  and  the  course  of  the  main  streams,  in- 
dicates a  system  of  arrangement  in  the  general  surface  of  the 
State,  apparently  independent,  at  first  sight,  of  the  geological 
arrangement,  but  when  more  particularly  examined,  no  less 
conformable  with  it,  than  the  arrangement  of  the  surface,  con- 
sidered under  the  preceding  head.  By  a  reference  to  the 
accompanying  map,  where  the  basins  of  the  rivers  are  mark- 
ed by  undulating  lines,  it  will  be  perceived,  that  the  basins  of 
these  rivers  advance  far  to  the  West,  towards  the  North,  while 
on  the  E.  they  extend  but  little  farther  in  that  direction  than  the 
longitude  of  their  mouths  in  the  sea.  The  two  Western  main 
streams,  with  the  Eastern  part  of  their  basins,  take  a  S.  Easterly 
direction,  in  the  Southern  part  of  their  course,  and  thus  part- 
ly enclose  the  basin  of  the  main  stream  next  East,  on  the 
South,  or  S.  West.  The  line  between  the  most  Eastern  and 
Western  points  of  the  two  Western  basins  is  thus  directed 
from  N.  W.  to  S.  E. ;  in  that  of  the  Housatonic,  from  near  the 
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Western  border  of  the  Argillite  (O  W.,)  West  of  the  Dover 
Limestone  valley,  to  the  N.  Western  border  of  the  Mica  Slate 
formation  (C  W.)  in  Woodbridge ;  in  that  of  the  Connecticut, 
from  near  the  Western  border  of  the  Granitic  formation 
(K  2  W.,)  between  Colebrook  and  Norfolk,  to  the  Western 
border  of  the  Granitic  formation  (A  E.)  in  Salem.  That  of 
the  Thames  extends  on  the  N.  W.  to  the  Granitic  range 
(C  2  E.,)  near  the  N.  line  of  the  State,  thus  approaching 
within  a  short  distance  of  the  larger  Secondary  formation, 
there  forming  the  valley  of  the  Connecticut.  The  basin  of 
the  Thames  is  not  limited,  on  the  East,  in  the  same  manner 
as  the  two  Western  basins,  but  extends  proportionally  farther 
in  that  direction,  though  less  than  towards  the  N.  West. 
It  occupies  a  narrow  range  along  the  Western  border  of  the 
Granitic  formation  (A  E.,)  from  near  Lantern  Hill  Northward ; 
widest  in  the  middle,  at  Moosup  river,  but  rapidly  narrowing 
towards  the  North. 

The  S.  E.  direction  of  the  two  Western  main  streams  (the 
Housatonic  and  the  Connecticut,)  towards  their  mouths,  is  ap- 
parently caused  by  the  geological  arrangement,  as  already  ex* 
plained.  That  of  the  Housatonic,  from  Kent  to  Derby,  fol- 
lows nearly  the  line  noticed  in  the  general  remarks  on  the 
Western  Primary,  as  marking  a  transverse  change  in  the  form- 
ations; the  Calciferous  range  (H)  and  the  range  (F)  lying 
chiefly  on  the  S.  W.  of  that  river,  and  the  Micaceous  ferru- 
ginous formation  (I,)  and  the  Mica  Slate  formation  (G,)  on 
the  N.  E.  The  S.  E.  course  of  the  Connecticut,  through  the 
Eastern  Primary,  from  the  larger  Secondary  formation,  near 
Middletown,  is,  in  a  similar  manner,  connected  with  the  geo- 
logical arrangement;  the  river  first  passing  nearly  in  the 
line  separating  the  two  groups  or  ranges  (B)  and  (C,)  then 
around  the  N.  border  of  the  central  plateau  of  the  former 
(B  1,)  then  S.  near  the  Western  border  of  (E  1,)  while  its 
course  farther  South  is  determined  by  the  bend  Northward 
in  the  Western  border  of  (A.)  The  arrangement  of  the  basins 
of  these  rivers  is  in  the  main  determined  by  the  course  of  the 


484 

main  streams,  although  a  detailed  examination  would  show 
a  satisfactory  reason  for  each  particular,  in  the  geological 
structure  of  the  country. 

The  distribution  of  the  water  courses,  in  the  larger  Secondaryf 
is  chiefly  determined  by  that  of  the  Trap  ridges,  particularly  the 
Eastern  main  range.  This  from  the  N.  E.  point  of  its  second 
curve  (Toket  Mountain,)  to  Cook's  Gap  (fourth  curve,)  sepa- 
rates the  basin  of  the  Connecticut,  on  the  East,  from  that  of 
the  Quinipiack,  on  the  West ;  the  latter  draining  the  whole  of 
the  Secondary,  West  of  the  Eastern  main  range,  and  S.  of  a 
line  W.  from  Cook's  Gap,  with  the  exception  of  the  narrow 
tract  drained  by  Farm  river,  adjoining  the  two  Southern 
curves  of  that  range  on  the  West.* 


*  In  tracing  the  main  Eastern  line  of  elevation  from  the  N.  point  of  Middletowa 
Mountain  to  the  S.  i)oint  of  Talcott  Mountain,  a  singular  arrangement  is  obser\-edin 
the  dividing  line  between  the  waters  of  the  Quinipiack  and  the  Connecticut.     The 
highest  point  of  the  level,  in  the  valleys  East  and  West  of  the  rang«  of  Lamentatk>a 
Mountain,  is  farther  S.  than  the  S.  point  of  that  range,  the  waters  of  those  valleys 
thus  draining  Northward  to  the  Connecticut.     In  the  valley  West  of  that  range,  the 
waters  of  the  Quinipiack  extend  farther  N.  on  the  East  side  of  the  valley,  draining 
to  that  river  the  S.  part  of  the  interval  between  that  range  and  its  anterior  amygda- 
loidal  range  ;  thus  corresponding  to  the  arrangement  of  the  sandstone  and  shale  in 
thai  valley,   already  noticed.     The  valley  between  the  two  lines  of  (E.  IV  1  ')  is 
alx)ut  half  drained  to  the  South ;  the  basin  of  the  Quinipiack  there  extending  farther 
N.  than  in  the  Western  part  of  the  valley  last  noticed,  S.  of  Beaver  Pond.   The  valley, 
at  Cat  Hole,    between  the  West  line  of  (')  and  South  Mountain  (^y)  is    entirely 
drained  to  the  South,  whilst  at  the  Notch,  between  (^)  and  (■',)  a  stream  passe?*  through 
to  the  N.,  draining  the  interval  between  the  S.  front  of  the  main  range  (^)  and  its 
anterior  amygdaloidal  range.     At  Barnes'  Gap,  a  stream  passes  through  to  the  N., 
draining  the  interval  between  the  N.  part  of  the  main  range  of  the  Hanging  Hills 
and  the  anterior  amygdaloidal  range,  whilst  at  the  same  time  a  small  basin  8.  W.  of 
Short  Mountain,  in  the  same  interval,  is  drained  Westward,  across  the  S.  part  of 
the  advanced  curve  in  the  anterior  range,  already  noticed.     From  the  West  front  of 
Short  Mountain  (*,)  Northward  to  the  S.  W.  point  of  the  main  range  of  ('",)  the  in- 
terval between  the  main  and  anterior  ranges  is  drained  Eastward  to  the  Mattabesick, 
streams  passing  through  the  intervals  between  (^)  and  (^,)  and  C)  and  (^,)  from  ba- 
sins on  the  W.  side  of  the  main  range,  at  the  S.  W.  higher  points  of  the  two  divis- 
ions of  the  High  Rock  range  (^)  respectively.     The  interval  between  (^)  and  its  an- 
terior range  is  drained  Westward.    The  most  remote  source  of  the  Quinipiack  drains 
a  large  swamp  extending  along  the  E.  side  of  the  main  range  N.  of  Cook's  Gap,  to  a 
point  E.  of  Farmington  Mt.  ( ^,)  passing  S.  through  a  depression  between  the  main 
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3.  The  Scenery  of  the  State  might  here  be  treated  as  a 
branch  of  its  Physical  Geography,  both  in  its  relation  to  the 
geological  arrangement,  and  in  descriptive  picturesque  detail. 
At  present,  I  will  only  hint  at  its  connexion  with  the  geologi- 
cal arrangement.  Each  of  the  geological  formations  has  its 
peculiar  form  of  surface,  more  or  less  distinctive,  as  well  as  its 
peculiar  physical  character,  thus  giving  rise  to  different  varie- 
ties of  scenery.  Striking  illustrations  of  this  are  offered  by 
the  Trap  ridges,  the  Limestone  vallejrs,  some  of  the  Mica  Slate 
ranges,  as  those  of  (C— E  W.,)  and  those  of  (C3 — E6E.,)  and 
the  Sienitic  formations  (G  S.  3  ?  W.)  and  (E  3— F  3  E.)  The 
Calciferous  formation  (H  W.)  by  its  abrupt  micaceous  ridges,  al- 
ternating with  its  deep  valleys,  often  containing  ranges  of  lime- 
stone, presents  some  of  the  most  peculiar  scenery  in  the  State. 
A  similar  remark  may  be  applied  to  the  Dover  and  Kent  Lime- 
stone valleys,  particularly  their  branches  (Cornwall  and  Ca- 
naan Hollows,)  in  connexion  with  the  high  abrupt  ridges  and 
escarpments  of  the  adjoining  formations  (H — 1 1 — K  1 — M  W.) 
A  striking  contrast  to  the  picturesque  scenery  of  the  forma- 
tions, last  referred  to,  is  offered  by  the  Eastern  branch  of 
(E  1  E.,)  which  presents,  throughout  the  greater  part  of  its 
course,  a  series  of  smooth  rounded,  but  elongated  ridges,  ap- 
pearing as  regular,  in  their  outline,  as  works  of  art. 

Western  part  of  (J,)  and  the  appended  curve  at  the  S.  E.  point  of  the  latter,  and 
then  bending  West  throngh  the  pass  of  Cook's  Gap,  between  the  main  ranges  {*) 
and  (^,)  to  the  plain  in  the  South  part  of  Farmington.  The  N.  East  declivity 
of  (^)  and  the  East  part  of  the  pass  of  Cook's  Gap  are  drained  to  the  North  branch 
of  the  Mattabesick.  The  interval  between  the  main  and  anterior  ranges  from  Cook's 
Gap  to  the  S.  point  of  the  anterior  range  at  the  N.  point  of  (^,)  is  drained  West,  that 
part  fronting  (')  to  the  Quinipiack,  that  farther  N.  to  Farmington  river;  but  the  in- 
terval between  the  main  and  anterior  ranges,  at  the  N.  point  of  (^,)  is  drained  East 
to  Little  river.  It  thus  appears  that  in  the  middle  higher  part  of  the  two  Southern  di- 
visions of  the  S.  section  of  (E.  IV,)  the  dividing  line  extends  along  the  anterior  amyg- 
daloidal  range,  while  at  their  extremities  the  Trap  range  is  partly  drained  to  the  Quini- 
piack, the  sources  of  that  stream  extending  even  to  the  East  side  of  the  main  range, 
at  Cat-Hole  and  Cook's  Gap,  the  S.  and  N.  extremities  of  that  part  of  the  Trap 
range,  apparently  intermediate  between  the  third  main  curve  and  the  proper  com- 
mencement of  the  fourth  main  curve  at  ('.) 
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4.  The  last  subject,  classed  under  the  head  of  Physical  Ge- 
ography, namely.  Routes  of  Communication,  if  treated  in  de- 
tail, would  occupy  a  space  incompatible  with  the  extent  of  this 
report.  It  may  be  remarked,  however,  that  from  the  intimate 
connexion  of  the  form  of  the  surface  with  the  geological 
arrangement,  an  exact  knowledge  of  the  latter  would  furnish 
the  truest  guide  in  all  topographical  investigations  for  such 
purposes.  As  an  illustration  of  this  remark,  I  will  only  state 
that  the  route  of  the  New  Haven  and  Hartford  Rail  Road  was 
pointed  out  by  me;  having  been  determined  by  me  during 
the  progress  of  a  geological  exploration  of  the  larger  Second* 
ary  formation,  previous  to  my  engagement  in  this  survey. 
This  route  is  throughout  determined  by  the  geological  arrange- 
ment of  the  country,  passing  in  the  depression  between  tlie 
Eastern  and  Western  lines  of  elevation,  in  the  Trap  system,  to 
Meriden ;  then  in  that  between  the  third  and  fourth  Eastern 
main  ranges  to  Berlin  ;  then  in  that  between  the  Eastern  and 
Western  sections  of  the  posterior  ranges  of  the  fourth  main 
range  ;  and  finally  entering  Hartford  around  the  N.  points  of 
the  Eastern  posterior  ranges.  The  Rainbow  route  for  the 
Springfield  Rail  Road,  which  I  also  pointed  out,  is  continued 
along  the  same  general  line  of  depression,  a  low  range  extend- 
ing through  the  Windsor  plain,  E.  of  it,  in  the  line  of  the 
Eastern  posterior  ranges,  last  noticed. 
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The  following  Index  is  intended  to  point  out  those  parts  of  the 
preceding  report,  in  which  the  different  formations  or  their  subdi- 
visions, included  within  the  limits  of  each  of  the  towns  in  the  State, 
are  treated  of.  As  the  report  is'  designed  to  form  a  connected  whole, 
it  should  be  read  throughout  in  course ;  still  it  may  he  useful  to  the 
inhabitants  of  the  different  towns,  to  have  the  means  of  referring  to 
those  passages  which  more  particularly  interest  them.  The  follow- 
ing abbreviations  have  not  been  previously  introduced : — W.Pr.  West- 
em  Primary — E.Pr.  Eastern  Primary — L.S.  Larger  Secondary  For- 
mation— S.S.  Smaller  Secondary  Formation — T.L.S.  Trap  of  the 
Larger  Secondary  Formation — T.S.S.  Trap  of  the  Smaller  Second- 
ary formation — ^T.D.  Trap  Dike  traversing  the  Primary — p.  the  page 
referred  to.  All  the  other  abbreviations  and  characters  are  explained 
in  the  body  of  the  report.  Where  a  formation  or  subdivision  lies  only 
on  the  border  of  a  town,  it  is  inclosed  in  parenthesis.  Where  a  for- 
mation or  subdivision  is  apparently  interrupted  in  traversing  a  town,  it 
is  inclosed  in  brackets. 

HARTFORD  COUNTY. 

Hartford,  L.S.  M.  p.  440,  444    T.L.S.  E.IVl  P.W.c  p.  384 

^  p.  385  P.E.  1—2  p.  386-8 
Avon,  L.S.  W.  p.  433     3  p.  439     M.  p.  440,444     T.L.S. 

E.  IV 2  1  p. 389  (Pp.393)   W.N.  p. 406   W.Pr. 

G  N.  1  5  p.  78 
Berlin,  L.S.  M.  p.  440,  444     T.L.S.  E.  Ill  5  p.  351    1—3 

p.  358-9      P.  4  p.  356     E.  IV  1  1—7   p.  370-3 

P.W.a— J  p.  377-85 
Bloomfield,  L.S.  M.  p.  440,  444     T.L.S.  E.IV2Pp.  393 

Bristol,  W.Pr.  G  S.  1  p.  65     N.  1  a /Sy  p.  76-7   L.S.  W.  p. 

433     3  p.  439 
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Burlington, 

Canton, 

East  Hartford, 

East  Windsor, 

Enfield, 

Farmington, 


Glastenbiuy, 
Granby, 


Hartland, 

Manchester, 

Marlborough, 

Simsbury, 

Southington, 


Suffield, 
Wethersfield, 


Windsor, 


New  Haven, 


Bethany, 


W.Pr.GN.l7«£p.r7.9   (2p.80)   L.S.W.= Bristol 
W.Pr.GN.l«^p.78-80    2p.80    T.L.S.  W.N.p.406 
L.S.  E.  p.  445,  449 
L.S.  M.  p.  440,  444    £.  p.  445,  449 
L.S.  M.  p.  440,  444     E.  p.  445,  449 
L.S.  W.  p.  433     3  p.  439     M.  p.  440,  444    T.L.S. 

E.  IV  1  7—9  p.  373-4     A.  p.  375     P.W.gp.385 

E.  IV  2  1  p.  389     W.  N.  p.  406     W.Pr.  G  N.  y 

p.  77     c  p.  78 
L.S.  E  p.  445,  448-9    E.Pr.Clp.218   C21«— jS 

p.  223-5     C  3  p.  229     C  4  p.  233 
L.S.  W.  p.  433      3 p.  439      M.  p.  440, 444     T.L.S. 

E.  I V  2  1—2  p.  389-92       A  p.  391       P  p.  393 

W.N.  p.  406-8  W.Pr.  G  N.  1  ^  p.  79 
W.Pr.  GN.  1  ^  p.  79  3  p.  80  I  p.  105  2  p.  11 1 

K2p.  119 
L.S.  E.  p.  445, 449  E.Pr.  [C  1  p.  218]  C  2 1  a—ff 

p.  223-5  T.D.  E  2  p.  229,  424 
E.Pr.  C  3  p.  229  f  P-  232  C  4  p.  233  D  p.  237, 

245  E.  p.  246  1  p.  249  T.D.  E.  1  p.  256,  419 
L.S.  W.  p.  433  3  p.  439  M.  p.  440,  444  T.L.S. 

E.  IV  2  1  p.  389  P  p.  393  W.N.  p.  406 
L.S.  W.  p.  433   3  p.  439   M.  (A.)  p.  440,  443 

T.L.S.  E.IV  1  3—6  p.  372-3  A.  p.  375  W.Pr. 

D  p.  26,36  GS.  1  p.  65 
L.S.  M.  p.  440,444  W.  p.  433  3  p.  439  T.L.S. 

E.IV  2  2  p.  391  Pp.  393 
L.S.  M.  p.  440,444  E.  p.  445,448  T.L.S.  E.IIl 

3— 4  p.  359  E.IVlP.W.6tp.381,384  P.  E. 

1—2  p.  386-8 
L.S.  M.  p.  440,  444 

NEW  HAVEN  COUNTY. 

L.S.  W.  p.  433  2 p.  435-8  T.L.S.  W.S.I  1 — 4 
p.  395-9      W.Pr.  A  p.  15     T.D.  W.  1  p.  17,  413 

W.Pr.  B  p.  18  Cp.21  5  p.  25  D.  p.  26  11,12 
p  34  E.  p.  37,  40,  42  T.L.S.  W.S.II  p.  402 
T.D.W.2  p.  415,418 
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Branford,  E.Pr.  A 1  p.  152-6     B  3  p.  206     (B  2  p.  199)     T.D. 

E.  1  p.  156,419     L.S.  E.  p.  445,  447     M.p.  440, 

443     T.L.S.  E.  I  P.  1—2  p.  324-5 
Cheshire,  L.S.  W. p.  433     2  p.  435-8     T.L.S.  W.  S.  II  p.  402 

P.  1—2  p.  404-5      W.Pr.  D  p.  26,  35     [E  p.  40] 
Derby,  W.Pr.  C  p.  21     4  p.  24     5  p.  25     D  p.  26      1  p.  29 

10,  11,  12  p.  33-5      E  p.  37, 39,  42-3      F  8  p.  59 

T.D.  W.  2  p.  415,  417 
East  Haven,         E.Pr.  Alp.  152-6        L.S.  W.  p.  433        1  p.  434 

M.  p.  440, 443        T.L.S.  E.I  p.  322       A.  1,2,  3 

p.  326-36     E.IIA.lS.p.341 
Guilford,  E.Pr.  A  1  5  p.  154     B  2  p.  199      f  p-  203     {  p.  204 

B  3  p.  206       tp.209        B4p.  211        tP-212 

L.S.  E.  p.  445, 448    M.  p.  440, 443    T.L.S.  E.  II 

p. 336     P.  1—2  p.  338-9     A. IN.  p.  344     T.D. 

E.l  p.206,  210,  419 
Hamden,  L.S.  W.  p.  433     2  p.  435-8     T.L.S.  W.  S.  I  1—7 

p.  395-401     W.S.  II  p.  402     P.  1  p.  404 
Madison,  E.Pr.  B  1  p.  195      B  2  p.  199     t  p.  203     {  p.  204 

B  3  p.  206      B  4  p.  211       tp.212     T.D.  E.  1 

p.  206,  419 
Meriden,  L.S.  W.  p.  433         1  p.  434       M.  (A.)  p.  440,  444 

T.L.S.  E.  Ill  3—5  p.  350-2      A.  1  p.  362,  364-5 

E  IV  1  1—3  p.  370-2       A.  p.  375       W.S.  II  P  3 

p.  405 
Middlebury,         W.Pr.  F  8  p.  59     (E  a  7  p.  40,  42) 
Milford,  W.Pr.  A  p.  15    (Bp.  18)     C  1—4  p.  21-5     T.D. 

W.  1  p.  413 
North  Branford,  L.S.  W.  p.  433     1  p.  434     M.  p.  440,  443     E.  p. 

445,  448     T.L.S.  E.  I  p.  322     E.  II  p.  336     A. 

1  S.  p.  341      A.  2  p.  345      t  p.  346      E.  Pr.  B  3 

p.  206     lp.209     T.D.  E.l  p. 210, 419 
North  Haven,      L.S.  W.  p.  433     1  p.  434    2  p.  435     T.L.S.  (E.  I 

A.  3  p.  334)     E.  II  A. 2  p.  345      W.S.  1 7  p.  401 
Orange,  W.Pr.  A  p.  15     B  p.  18     C  2—4  p.  23-5      T.D. 

W.  1  p.  20,  413 
Oxford,  W.Pr.  E  p.  37,  39,  42-3     F  6«  p.  56     8  p.  59 

Prospect,  W.Pr.  D  p.  26,  35     E  p.  37,  40,  43     F  8  p.  59 

(T.L.S.  W.S.  II  p.  402) 
62 
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Southbury, 
Wallingford, 


Watcrbury, 
Wolcott, 

Woodbridgc, 


W.Pr.  F8p.69     F9a7p.61.2     GS.3«iSp.68 

S.S.  p.  450     T.S.S.  p.  410-12 
L.S.  W.  p.  433      1  p.  434     2  p.  435      M.  (A.)  p. 

440,444     T.L.S.  EII  A.2  p. 345-8     E.III  1—3 

p.  348-51       A.  1  p.  362-4      2  p.  366      W.S.  I  7 

p.  401     II  P.  2—3  p.  405 
W.Pr.  E  p.  37,  40,  42      F  8  p.  59       GS.  1  p.  65 
W.Pr.  E  p.  37,  40     GS.lp.65     F8p.  59     T.D. 

W.2  p.  44,415,418 
W.Pr.  A  p.  15     B  p.  18-21     0  4— 5 p. 24-6     Dp. 

26       1  p.  29      T.D.  W.  1  p.  17,  413       T.L.S. 

W.S.  14  p.  398-9 


NEW  LONDON  COUNTY. 

E.Pr.  A  3  p.  157     C  p.  167     7  p.  169 

E.Pr.  F  1  p.  273,  276     F  2  p.  278-84 

E.Pr.  A  3  fi  p.  158      7  p.  169,  172      F  1  p.  273-6 

F  2  p.  278     El  (E.)  p.  249-56     E  6  p.  268 
E.Pr.  E1(W.E.)  p.  249-56     E  2  p.  257 
E.Pr.  A  3  p.  157      4  p.  166      5  p.  167      (6  p.  167 

7  p.  169) 
E.Pr.  E  1  (E.)  p.  249-56     E  6  p.  268     F 1  p.  273, 

276 
E.Pr.  F2  p.  278-84     F3  a  jS  p.  284-7     A  3  p.  157 

0  rt  2  p.  182     b  1—2  p.  183-4    /p.  186 
E.Pr.  A  3  p.  157    G  p.  167     7  p.  169     Jtt  p.  175 
E.Pr.  E1(E.)  p.  249-56       E  2  p.  257       E  3  p.  260 

E  4  p.  263,  2r)5 
E.Pr.  A  3  p.  157      7  p.  i69,  171     t  P- 173-4      ||  p. 

176     (F  2  p.  278     F  3a  p.  284) 
E.Pr.  F  1  p.  273,  276     F2  p.  278-84 
E.Pr.  A3  p.  157     i  p.  163     '2.^  p.  164     4  p.  i66 

B4»p.  215     (Eltp.256) 
E.Pr.  A  3  p.  157      7  p.  169, 176      jS  p.  172       f  p. 

173-4 
North  Stonington,  E.Pr.  A3  p.  157     *^  ft  p-  179      f»  t  p.  181      Alp. 

182      c  p.  184     Q  1  p.  1 89     F  3  a  p.  284      (  F  2 

p.  283) 
Preston,  E.Pr.  F  2  p.  278-84,  280,  283     F  3  a  p.  284-6 


New  TiOndon, 

Norwich, 

Bozrah, 

Colchester, 
East  Lyme, 

Franklin, 

Griswold, 

Groton, 
Lebanon, 

Ledyard, 

Lisbon, 
Lyme, 

Montville, 
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Salem,  E.Pr.  A3p.  157     3p.  165       7p.  i69       ^  p.  172 

B4*p.  215  E  1  (E)  p.  249-56  t  p.  256  E2 
p.  257 

Stonington,  E.Pr.  A.  3  p.  157    3  p.  177-180 

Waterford,  E.Pr.  A  3  p.  157     5—6  p.  167    7  p.  169     ft  P- 175 

FAIRFIELD  COUNTY. 

Fairfield,  W.Pr.   Dp. 26     2— 8 p. 30-2    E  p.  37,  39,41    (F  2 

p.  47,  50)    T.D.W.2p.  415 
Danbury,  W.Pr.  H  p.  82     L.  t  p.  84,  94     1  J  /?  p.  85, 89    2a 

p.  90    ^p.92     7ip.  95    72p.97     F  Sep.  54 

(F7p.58    jSp.  59) 
Bridgeport,  W.Pr.  D  p.  26       1  p.  29      2—5  p.  30-31     E  p.  37 

2  p.  39     10  p.  40     T.D.W.  2  p.  415 
Brookfield,  WPr.   F  7  p.  58    (^  p.  59)     G  S.  3  a  p.  68      (s  p. 

70)    H.p.82     L.tp.84,94    2/1  p. 95    73p.97 
Darien,  W.Pr.  F  2  p.  47     a  p.  49. 

Greenwich,         W.Pr.   F  1  p.  45     F  3  p.  50      H  p.  82     L.  t  p.  84 

lp.86 
HuntingtOD,  W.Pr.  C  4—5  p.  24-26     D  p.  26     1  p.  29     9,  10  p. 

33    E  p.  37,39,42     10  p.  40    T.D.W.  2  p.  415. 
Monroe,  W.Pr.  E.  p.  37, 39,  42,     F  6  a  p.  55. 

New  Canaan,       W.Pr.  F  2  p.  47     F  3  p.  50 
New  Fairfield,     W.Pr.   Hp.82     2  a  p.  90    iSp.  92     (7ip.95)  y2 

p.  97     51  p.  100 
Newtown,  W.Pr.   F6ap.  55     jS  p.  57     F5sp.54    F7p.58 

jSp.  59     F8p.59     F9ap.  61     GS.  3ap.68 
Norwalk,  W.Pr.   F2p.47    /3yp.49 

Reading,  W.Pr.   F  2  p.  47,  53,55     F  5  p.  53-55    F  4a p.  52 

H  p.  82     L.  t  p.  84 
Ridgefield,  W.Pr.    F3p.50    F4ap.52  (F5^p.54)   Hp.82 

L.fp.  84     lp.86     1/3  p.  90    2/3  p.  92 
Sherman,  W.Pr.   H  p.  82     2  a  p.  90     (2yl  p.  95)  2  6 1—2  p. 

100-2     2  e  p.  102 
Stamford,  W.Pr.  F  1  p.  45  F2p.47  F3p.  50  (HL.tp.84) 

Stratford,  W.Pr.  C  1  p.  22     5  p.  25    Dp.  26    1  p.  29    2  p.  30 

(9  p.  33     E  10  p.  40) 
Trumbull,  W.Pr.    Dp.  26    2, 5  p.  30-1   (9 p.  33)    E  p.  37, 39, 

42,43     10p.40     T.D.W.2  p.  415,417 


I 
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Weston, 

Westport, 

Wilton, 


Brooklyn, 

Aahford, 

• 

Canterbury, 
Chaplin, 

Hampton, 

KiUingly, 

Plainfield, 


Pomfret, 
Sterling, 
Thompson, 


Voluntown, 

Windham, 

Woodstock, 


Litchfield, 


W.Pr.  E  p.  37,  39,  41      F  2  p,  47-50,  53     y  p.  49 

F4yp.53     (/3p.52,)    F6ap.65 
W.Pr.   D8p.  32     E  p.  37,  39,  41,  43     F  2  p.  47 

(yp.49) 
W.Pr.  F2p.47    (F3p.50)    F  4  p.  51-53 

WINDHAM  COUNTY. 

E.Pr.    Fl  p.  273, 276     F  2  p.  278-84, 282 

E.Pr.  Dp.  237-46,242  E  1  (W.E.)  p.  249-56  E4 

p.  263-6  E  5  p.  267 
E.Pr.  F  1  p.  273-8  F  2  p.  278-84  (E  6  p.  268) 
E.Pr.  E  4  p.  263-6  E  5  p.  267  (E  1  W.E.p.249- 

56) 
E.Pr.  E  1  (E.)  p.  249-56  E  6  p.  268  (E  5  p.  267) 

F  1  p.  273-8 
E.Pr.  A  3  p.  157  9  63 p.  183  ^p.l87  Q  3  p.  191 

Q  4  p.  193   F2  p.  278-84,  283  F  3  p.  284,  288 
E.Pr.  F2  p.  278-84   F  3  y  p.  287  A  3  p.  157 

9  a  3  p.  183   6  2  p.  183   /p.  186  g  p.  187 

Q2— 3p.  191  Q  4  p.  193 
E.Pr.  E  1  (E)  p.  249-56  E  5  p.  267  E  6  p.  268 

F  1  p.  273,  277  F  2  p,  278-84,  282 
E.Pr.  A  3  p.  157  y^p.  187  A  p.  188   (Q  2  p. 

191  4  p.  193)  Q?p.  194 
E.  Pr.  F  2  p.  278-84  F  1  p.  273,  277-8  F  3  p. 

284,288   A  3  p.  157   9  a  6  p.  183   ^p.  187 

Q  3  p.  192  El  p.  249-56  E  6  p.  268 
E.Pr.  A  3  p.  157  yJep.  186  Q2p.  190  (a  2 

p.  182  h  1  p.  183  /p.  186  ^p.l87) 
E.Pr.  E  1  (E)  p.  249-56  E  3  p.  260  E  4  p.  263, 

265-6  E  5  p.  267  E  6  p.  268  F  1  p.  273 
E.Pr.  E1(E.W.)  p.  249-56, 268  E  5  p.  267  E6 

p.  268,  270  F  1  p.  273,  277  D  p.  237-46 

LITCHFIELD  COUNTY. 

W.Pr.   GS.  3/3  p.  68    ^p.69    g  p.  70    ^p.71    -»;  p. 
72     I  p.  105     Ip.  107     |:p-109     (2  p.  111.) 
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Barkhamsted,      W.Pr.    G  N.  3  p.  80     I  p.  105     2  p.  Ill     (K  2  p. 

119,121) 
Bethlem,         *    W.Pr.    G  S.  2  p.  66     3  jQ  p.  68  .  5  p.  69     s  p.  70 
Canaan,  W.Pr.     I  p.  105     1  p.  107,  110.     K  p.  113.     1  p. 

115-19     2  p.  119,  122     L  p.  124-30,  126,  128 
Colebrook,  W.Pr.   K2 p.  119-23, 121. 

Cornwall,  W.Pr.   K  p.  113     1  p.  115-119     I  p.  105     1  p.  107 

(H  J  p.  102.) 
Goshen,  W.Pr.   I  p.  1 05     1  p.  1 07-1 1     (K  2  p.  1 1 9.) 

Harwinton,  W.Pr.   G  N.  U  p.  78    2  p.  80    3  p.  80    (I  2  p.  1 1 1 ) 

Kent,  W.Pr.   H  2  7  i  p.  96     {  p.  99     1  p.  100     s  p.  102 

Ip.  105     Ip.  107     tp.l09     Kp.  113     lp.U5 

ajSp.  116 
New  Hartford,     W.Pr.   G  N.  (1  y  p.  77)    2  p.  80     3  p.  80    I  p.  105 

2  p.  Ill 
NewMUford,       W.Pr.  G  S.  a  p.  68    yp.69    6  p.  69    sp.70    H  L. 

t  p.  84,  94     2  7  p.  93-100     2  s  p.  102     (2  5  2  p. 

101) 
Norfolk,  W.Pr.   K  p.  113     2  p.  119,  122     I  1  p.  107 

Plymouth,  W.Pr.    G  S.  1  p.  65,  66    (2  p.  66.)   3  jS  p.  68    G  N. 

lap.  76    5  p.  78 
Roxbury,  W.Pr.   G  S.  3  a  jS  p.  68     7  (J  p.  69 

Salisbury,  W.Pr.   L p.  124-130     M p.  130-3,132     (Kip.  115 

N.  p.  133) 
Sharon,  W.Pr.   K  p.  113    1  p.  115-19, 117, 118    L  p.  124- 

30     M  p.  130-3     (N  p.  133) 
Torrington,  W.Pr.    G  S.  t)  p.  72     6  p.  73     G  N.  3  p.  80     II  p. 

107     2  p.  Ill     K  2  p.  119 
Warren,  W.Pr.   I  p.  105     II  p.  107     J  p.  109 

Washington,        W.Pr.   G  S.  3  (J  p.  69      fi  p.  70      H  L.  f  p.  84,  94 

2  7  *  p.  98     I  p.  105     1  p.  107 
Watertown,  W.Pr.   F  8  p.  59    GS.lp.65-6    2  p.  66     3i8p.68 

Winchester,         W.Pr.   K  2  p.  119, 121-2     I  2  p.  Ill      (1 1  p.  107) 
Woodbury,  W.Pr.   F  8  p.  59      9  /S  5  p.  62      G  S.  2  p.  66    3/3 

p.  68     S.S.  p.  450     T.S.S.  p.  410-12 
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Middletown, 


Chatham, 


Chester, 


Clinton, 
Durham, 


East  Haddam, 
Iladdam, 


Killingworth, 
Portland, 
Saybrouk, 
Westbrook, 


Tolland, 
Bolton, 


MIDDLESEX  COUNTY. 

L.S.  M.  p.  440, 444    E.p.  445,  448     T-L.S.  E.  Ill 

3—5  p.  350-2    P.  2  S.N.  p.  354-6  P.  3 — i  p.  356 

E.Pr.  B  3  p.  206,  208-9    B  2  p.  199     J  p.  204 

(B  1  p.  195) 
E.Pr.  C2  1  a  p.  223    C 3  p.  229     {  p.  233    C 4  p. 

233    D  p.  237,  245    E  1  (W.)  p.  249-56  (B  2  p. 

199    J  p.  204  B  1  p.  195  B  4  {  p.  214)  T.D.E.  1 

p.  236,  246,  419,  422 
E.Pr.Blp.l95     B2p.  199    B4p.211     tp.212 

{t  p.  214)       •  p.  215       E  1  p.  249       |i  p.  213 

tp.256  (Dp.  241  note) 
E.Pr.  A  2  p.  156   B4p.  211   tp.212   B2p. 

199,  206  B  1  p.  195 
L.S.  M.  p.  440, 444  E.  p  .445, 448  T.L.S.  E.  Ill 

1—3  p.  349-50  P.  1  p.  352  P.  2  S.  p.  354  E.Pr. 

B  3  p.  206, 208   B  2  p.  199  {  p.  204  (B  1  p. 

195) 
E.Pr.  E  1  (W.E.)  p.  249-56  tp.  256  E  2.  p.  257 

B4»p.215  (A33p.l64) 
E.Pr.  B  1  p.  195   B  2  p.  199   {p.  204   B  3  p. 

206  B  4  p.  211  tp.212  tp.  214  D  p.  237, 

241  (note)  C  3  J  p.  233  C  4  p.  233  T.D.E.  1 

p.  199,419,121 
E.Pr.   Blp.  195    B  2  p.  199, 206    (J  p.  204)    T.D. 

E.  1  p.  199.419 
L.S.  E.  p.  445,447-8   E.Pr.  B  3  p.  206     C  1  p.  218 

C  2  1  a  /3  p.  222-5     C  3  p.  229 
E.Pr.    A  3  p.  157  1—3  p.  163-6  B  4  p.  211   tP-212 

II  p.  213     •p.215     B  2  p.  199     (B  1  p.  195.) 
E.Pr.   B  4  p.  211    tp.2I2    [B  2 p.  199,206,]  (B  1 

p.  195)     (A  2  p.  156) 

TOLLAND  COUNTY. 

E.Pr.   C  3  p.  229      t  p.  232       C  4  p.  233       D  p. 

237-46,  240     (C  2  1  a  jS  p.  222-5     2  J  •  p.  226-7) 
E.Pr.  C  3  p.  229     tp.232     C  4  p.  233      D  p.  237- 

46, 245     E  1  ( W.)  p.  249-56     (C  2 1  /8  p.  225) 
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Columbia 
Coventry, 

Ellington, 


Hebron, 

Mansfield, 

Somers, 

Stafford, 

Union, 
Vernon, 


Willington, 


E.Pr.  E  4  p.  263, 266  (E  1  (W.)  p.  249-56) 
E.Pr.  E  1  (W.)  p.  249-56  E  4  p.  263-6  Dp.237- 

46  (C  4  p.  2S3)  T.D.E.  1  p.  256, 419, 423 
L.S.  E.  p.  445,  449  E.Pr.  C  1  p.  218   C  2  2  p. 

225-8  C 3 p. 229  C 4 p. 233  (Dp. 237)  T.D.E. 

2  p.  229, 424 
E.Pr.  E  1  (W.)  p.  249-56  (E  4  p.  263)  Dp.237- 

46, 245  (C  4  p.  233)  T.D.E.  1  p.  256, 419, 423 
E.Pr.  E  1  (W.)  p.  249-56  E  4 p. 263  Dp.  237-46 

T.D.E.l  p.  246,419, 423 
L.S.  E.  p.  445, 449  E.Pr.  C  1  p.  218, 221   C  2  2 

p.  225     T  D.  E.  2  p.  229, 424 
E.Pr.   C2  2p.225-8     C  3 p.  229     tP-232     C4p. 

233     D  p.  237-46     T.D.  E.  2  p.  236, 424 
E.Pr.   Dp.  237-46     T.D.  E.  1  p. 419, 424 
E.Pr.   CI  p.  218, 220      C  2  l  a  jS  p.  222-5      C3p. 

229     tp.232     C  4  p.  233     T.D.  E.  2  p. 229, 424 
L.S.  E.  p.  445, 449 
E.Pr.   D  p.  237-46     T.D.  E.  1  p.  246, 419, 423 


..•■^•"^  •**■    '",.'•>..•■»  ^^  ^  XX-N  X  ■.  x«^  ^^ 


ERRATA. 

Page  39,  line  9,  for  (  ),  read  (a). 

Page  72,  line  20,  after  Trap,  add  :  within  the  Primary  of  this  State. 

Page  461,  line  16,  (in  part  of  the  impredsion,)  for  (F 1)  read  (F3). 


1 


iiliiiiiiriiiiiii  I 

f .      3   6105  031    018  588      "^ 

3 

^^^^^^^^              ^ 

DATE  DUE 

